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Autumn Meeting 


IRMINGHAM, that much maligned city of a thousand trades which manu- 
factures anything from a pin to a motor car, welcomed last week over 600 
delegates to the Jubilee Autumn Meeting of the Institute of Metals. Not 

comparable for the beauty of its surroundings with Zurich, for its architecture and 
historical associations with Florence and Venice, nor for its night life with Paris, 
but rather, notorious for its smoky skies and one-way streets, nevertheless the city, 
the home of the non-ferrous industry in this country, had much to offer the seekers 
after knowledge. Silversmithing, chain making, rolling and extrusion of brass, 
aluminium and magnesium alloys, investment casting, wheel manufacture, produc- 
tion of fluxes and exothermic compounds, heavy electrical engineering, production 
of titanium, electroplating, manufacture of motor and cycle lamps, metal spraying, 
coining, bronze and aluminium founding, pressure and gravity die-casting, aero 
engine and motor car manufacture, forging, wire manufacture, production of nickel 
alloys and research laboratories second to none were all open for inspection. So 
wide a variety, indeed, that choice became invidious, and to describe all the works 
visited by delegates in one issue of METAL INDUSTRY was impossible. In fact as 
readers will already have noticed some of them had to be dealt with in previous 
issues of this journal; and others still remain to be published. 

Choice of Birmingham for the Jubilee Autumn Meeting was no haphazard one, 
for it was in this city that the first Autumn Meeting was held and it was therefore 
only fitting that the invitation of the Birmingham Local Section should have been 
accepted by the Council. One of the main objects of the local committee which 
organized the meeting was to encourage the younger members of the Institute to 
attend all the functions, both technical and social, and appeals to local employers 
to release their younger staff for this purpose were circulated before the meeting. 
Attendance at the meeting, however, was not by any means confined to local 
members. Delegates from the United States, Belgium, Denmark, France, Germany, 
Holland, Spain and Sweden took part in what all agreed to have been a most 
successful meeting. Backed generously by the metallurgical and engineering 
industries of the Birmingham area the local committee was enabled to plan a wide 
range of social activities and works visits and because of this generosity to make 
them available at a low registration fee. On their success in this matter they are 
to be congratulated and it is to be hoped that this pattern will be followed at other 
meetings. They are also to be congratulated on the excellence of the arrangements 
for the comfort and convenience of their guests. We cannot recall any Autumn 
Meeting which went so smoothly. The only cause for regret was the unavoidable 
absence, due to illness, of Dr. Maurice Cook whose work on behalf of the Institute 
and of this meeting in particular has been outstanding. We join with the Institute 
in wishing him a speedy recovery. 

In the past the expression ““Brummagem-made”’ stood for all metalware that was 
cheap and shoddy and, indeed, passed into the dictionaries with that meaning. 
If this meeting does nothing else it should have served to convince any who thought 
the expression still applicable that nowadays it stands for all that is best in 
fabricated non-ferrous metals and that it is high time that this unwarranted slur 
was expunged from the records. We feel sure that all who were fortunate enough 
to take part in the meeting came away with the impression that ““Brummagem” 
hospitality, plant, equipment, products, and craftsmen are second to none. 
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Out of the 
MELTING POT 


NE of the fields in which progress 
has recently jumped far ahead of 
commonly-used terminology is 

the production of pure metals and other elements. In the 

past, such terms as pure, commercially pure, refined, 
electrolytic, super purity, etc., acquired fairly definite 
meanings when associated with particular metals, even 
though they were quite inconsistent as between different 
metals. For example, while something like 98 per cent 
aluminium could still be described as “pure,” the same 
could not be done in the case of copper. The use of the 
actual percentages to indicate the purity of a metal (within 
the accuracy of the analytical methods, that is) tended to 
become a little tedious as the purity and, consequently, 
the number of 9’s after the decimal point increased. Once 
again, therefore, conventional terms were introduced, such 
as, for example, “super purity,” which, in the case of 
aluminium, was agreed to apply to metal having a purity 
of at least 99-99 per cent. The “super” suffered a setback 
when super purity aluminium was refined by zone melting 
which increased the purity by several orders of magnitude, 
but so far has not been superseded by anything more 
accurate, a task postponed presumably until such time as 
zone melted aluminium, like so many other laboratory 
curiosities before it, will have become a commercial 
product; or will the latter be left to appear on the market 
under the name of transistor (or whatever else its main 
use should happen to be) grade aluminium? Other diffi- 
culties facing established terminology in the case of 
aluminium have arisen from the introduction of super 
purity aluminium-base (what a mouthful!) alloys, and 
from improvements, in Germany, in the reduction process 
which have made it possible to step.up the purity of 
primary aluminium to 99-9 per cent, such metal now being 
marketed under the trade name “Erftal.” So much for 
terminology. The numerical approach is equally unprom- 
ising. There is the tedious possibility of writing strings 
of 9’s. There is the possibility of counting the 9’s and 

expressing the purity (P) as, for example, P3 for 99-9 

per cent or P 3-7 for 99-97 per cent, with, however, the 

difficulty of the discontinuity between P 3-8 and P 4-0 

(there is no P 3-9), and of the approach to 100 per cent 

purity. A logarithmic method of expressing purity has 

been suggested, with the drawback, however, that the 
figures as such are meaningless (in much the same way as, 
for example thickness gauge numbers) and a table or graph 
has to be used to determine the corresponding purities. 

A final answer to the problem, however desirable, is 

unlikely. 


Inexpressible 


O one who has made a habit of 
keeping a watching brief on 
patent specifications as they are 
published, advertisements by proprietors of patents, 
announcing that they desire commercial exploitation, by 
licence or otherwise, are one of the minor mysteries of life. 
One is, of course, aware of the existence, and therefore 
excepts certain legal niceties and fictions that may require 
proprietors of patents to provide evidence of their willing- 
ness to share, by licence or otherwise, what might in 
default perhaps be regarded unfavourably as an undesir- 
able monopoly. For similar reasons, such advertisements 
may be intended to dispel any impression of a dog in the 


Is It Possible ? 


manger attitude. Mysterious as some of these motives may 
be, their understanding is simple compared with the 
questions that arise if such advertisements are taken as 
what they purport to be, and, in most cases, undoubtedly 
are. The main question is, of course, as to why such 
advertisements should be needed. Considering that there 
are firms who advertise their desire to acquire and under- 
take the development of patented products, can it be that 
there are others whose attention to patents likely to be of 
interest to them must be attracted by advertisements? 
Can it be that there are firms who have never heard of the 
Patent Office and patents, or, if they have, have neglected 
to take any interest, assuming presumably that patents as 
such are not for them? Can it be that there are firms 
who make no attempt to keep up-to-date with patents, 
who perhaps regard patents as difficult to understand, or 
as something relating to inventions that are ahead of their 
times? Would not an answer to one of these advertise- 
ments indicate that the particular firm had overlooked the 
particular patent at the time it was published, or, if it had 
not, had failed to recognize its interest or, finally, if it had 
not, had not gone on to do something about it? The 
appearance of the advertisements and the above questions 
to which they give rise suggest that somewhere or other a 
much more active reaction to patents might be necessary. 
After all, even if the invention covered by a patent should 
happen to be ahead of its time, this may be the fault of 
the time (which should, perhaps, be altered) rather than 
of the invention. 


Extraordinary ATENTS in the mass fail to create 
P: impression even remotely inspir- 
ing. ‘One is all the more pleasantly 
surprised, therefore, when, on being attracted either by the 
brevity of a specification or by simple curiosity, one finds 
either the unexpected or the brilliant. An example of the 
brief and unexpected is a process for the manufacture of 
a lining for a metallurgical furnace. To begin with, the 
material, instead of conforming to the usual complexity 
of refractory materials striving after improvement, is really 
simple :—quicklime. Linings of quicklime fired at about 
1,000°C. have been used before for metallurgical furnaces, 
e.g. induction furnaces, but, as might have been expected, 
suffered rapid deterioration when cold, from attack by 
atmospheric moisture and carbon dioxide. Unexpectedly, 
quicklime furnace linings or crucibles remarkably resistant 
to atmospheric exposure are obtained by firing at about 
1,800°-2,000°C. for 5 hr. to 2hr. A recent example of 
the brilliant is a method for removing tubes drawn on a 
long mandrel. Remembering the complication of the 
rotary rolling method required to loosen the drawn tube 
on the mandrel to permit the withdrawal of the latter, 
curiosity might tempt one to find out what additional 
complication has been found to merit the granting of a 
patent. Instead, one finds that the specification “merely” 
claims the “introduction after or during the drawing opera- 
tion of a fluid under pressure between the internal wall 
of the drawn portion of the tube 
and the external surface of the 

mandrel, in such a manner as to . 

produce elastic expansion of the 

tube.” 
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INSTITUTE 
OF METALS 


GOLDEN 
JUBILEE 


AUTUMN 
MEETING 


of the Institute of Metals, in whose 

foundation the Birmingham Metal- 
lurgical Society and Midland industry 
played a considerable part, the 
Autumn Meeting was held in Birming- 
ham from September 22-26. The 
proceedings opened at Birmingham 
University Union on Monday of last 
week with an official welcome to 
members and their guests. The chair- 
man, who welcomed the delegates, was 
Dr. C. E. Homer, B.Sc., F.I.M., chair- 
man of the Birmingham Local Section 
of the Institute of Metals, who referred 
to the close association between the 
city and the Institute. An address of 
welcome was also given by Mr. S. F. 
Burman, C.B.E., M.A., Pro-Chancellor 
of the University of Birmingham, who 
drew attention to the rapid develop- 
ment in technology throughout the 
50 years the Institute had been in 
being. 

On behalf of the delegates and 
guests, the reply to the speeches of 
welcome was made by this year’s 
President of the Institute of Metals, 
Marshal of the Royal Air Force The 
Lord Tedder, G.C.B., D.C.L., LL.D. 

The official business of the meeting 
took place on Tuesday morning, the 
College of Technology, Gosta Green, 
being the venue on this occasion. The 
Lord Tedder was in the chair, and 
after the minutes of the previous 
meeting were approved, the secretary, 
Lieut.-Col. S. C. Guillan, T.D., 
announced that a further 69 members 
had been elected since the last general 
meeting, the total membership being 
5,001 on August 31. 

He aiso announced that, at the 
invitation of Sweden and Denmark, 
the next autumn meeting would be 
held in those countries, opening on 
September 21, 1959 in Stockholm and 
losing in Copenhagen on _ Sep- 
tember 29. 


Autumn Lecture 


This year the Autumn Lecture was 
ziven by Mr. G. L. Bailey, C.B.E., 
M.Sc., F.I.M., Senior Vice-President 
f the Institute, whose subject was 
‘Fifty Years’ Progress in Non-Ferrous 
Metals Technology.” Mr. Bailey, who 
vas introduced by the President, Lord 
Cedder, largely confined his attention 


[< celebration of the Golden Jubilee 
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to the improvement in the quality of 
wrought products compared with fifty 
years ago. The great advances since 
1908 in the production of raw metals 
of high purity on a large scale were 
emphasized. 

In the field of melting and casting, 
the half-century had seen a change 
from reverberatory melting and hand 
ladling (and, to a great extent, from 
crucible pouring) to continuous and 
semi-continuous processes, in which 
large billets and ingots are poured of 
much higher internal soundness than 
was previously attainable. 

Metal working plant had improved 
enormously in speed of operation, in 
uniformity and accuracy of dimension 
of the product, and in the ease with 
which, by the use of mechanical 
devices, large volumes of metal can be 
handled. 

In the field of extrusion, Mr. Bailey 
referred not only to the development 
of the extrusion press, but also to the 
use of lubricants of various types, 
including glass, which have made 
possible the extrusion of shapes such 
as hollow blades for gas turbines in 
heat-resisting alloys. 

Modern forging practice was illus- 
trated by reference to the manufacture 
of propeller blades, and of a variety of 
large and sometimes complicated 
shapes, forged in the stronger alu- 
minium alloys to surprisingly close 
tolerances. 

He also mentioned the develop- 
ment of control procedures necessary 
when producing wrought metals in 
large tonnages at high speed, if defects 
were to be traced and eliminated 
before large quantities of unsatis- 
factory material have been produced. 

Finally, Mr. Bailey commented on 
the great improvement in working 


conditions in the industry, and con- 
cluded with a brief thought on the 
directions of further advance. 

At the conclusion of his lecture, Mr. 
Bailey was thanked by Mr. H. W. G. 
Hignett, B.Sc., and the meeting was 
adjourned until the following day. 

The meeting re-opened, again at the 
College of Technology, on Wednesday 
morning for the first of the scientific 
sessions. The chairman on _ this 
occasion was Mr. G. L. Bailey, and the 
business took the form of a discussion 
on the theme “Extrusion,” five Papers 
being used as the basis material for 
speakers to comment on. 

The Papers were introduced by Dr. 
I. G. Slater, Head of the Department 
of Metallurgy, College of Technology, 
Birmingham, who acted as Rapporteur. 
A report on the proceedings at this 
session is given on page 271. 

The second scientific session was 
held on Thursday, with Prof. H. 
O’Neill, M.Met., D.Sc., F.I.M., chair- 
man of the Metal Physics Committee 
of the Institute, in the chair. On this 
occasion, the subject was “Looking at 
Dislocations,” and the session con- 
stituted a review of the history of 
dislocations and the experimental 
evidence for their existence, illustrated 
by films. The programme included a 
historical review by Dr. W. M. Lomer 
(Atomic Energy Research Establish- 
ment), followed by a “Soap-bubble” 
film. Dr. R. W. Cahn (University of 
Birmingham) then gave an account of 
early experimental evidence, with lan- 
tern slides. This was followed by a 
film, “Stress-Induced Movement of 
Crystal Boundaries.” Dr. P. B. Hirsch 
(Cavendish Laboratory, Cambridge), 
gave an account of most recent experi- 
mental evidence, and two further films 
were shown, one on dislocations and 
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another on crystal growth. Finally, 
Prof. A. H. Cottrell (University of 
Cambridge) discussed the present 
position and future possibilities. 

At the final session of the Autumn 
Meeting, The Lord Tedder took the 
chair and called on Mr. G. L. Bailey 
to move the thanks of the Institute of 
Metals to the chairman and members 
of the Birmingham Local Section, Mr. 
H. W. G. Hignett and the members of 
the Executive Committee, the Ladies’ 
Committee, subscribers to the Recep- 
tion Fund, and those representatives 
of the City of Birmingham, its Univer- 
sity, College of Technology, and 
industrial establishments who con- 
tributed so largely to the success of 
the meeting. 

The motion was seconded by Prof. 
R. W. K. Honeycombe, member of 
council and chairman of the Sheffield 
Local Section, and being put to the 
meeting was duly acclaimed. 


Works Visits 

One of the features of the Autumn 
Meeting was the large number of 
Midland works that had opened their 
doors to delegates. In all, 28 works 
were open for inspection, and a 
number of those of direct non-ferrous 
interest are being described in a series 
of articles which began in our issue of 
29 August, 1958. 

The works visited were: Monday, 
September 22—Mond Nickel Company 


Ltd. Development and _ Research 
Laboratory, Birmingham; Imperial 
Chemical Industries Ltd., Metals 
Division, Witton; The Phosphor 


Bronze Co. Ltd., Birmingham; United 
Wire Works (Birmingham) Ltd. 
Tuesday, September 23 — Henry 
Griffith and Sons Ltd., Leamington 
Spa; Imperial Chemical Industries 
Ltd., Metals Division, Witton; G.K.N. 
Group Research Laboratory, Wolver- 
hampton; High Duty Alloys Ltd., 
Redditch; Walter Somers Ltd., Hales- 
owen; Standard Motor Company Ltd., 
Coventry; Birmetals Ltd., Woodgate; 
General Electric Company Ltd., 


A photograph taken at the first Autumn Meeting held in Birmingham. 


Witton; Adie Bros. Ltd., Birmingham. 
Wednesday, September 24—Foundry 
Services International Ltd., Nechells; 
Northern Aluminium Company Ltd., 
Handsworth; The Aston Chain and 
Hook Company Ltd., Erdington; John 
Thompson’ Ltd., Wolverhampton; 
Dunlop Rim and Wheel Co. Ltd., 
Coventry; Sterling Metals Ltd., Nun- 
eaton; Rolls-Royce Ltd., Derby. 
Thursday, September 25 — James 
Booth and Company Limited, Kitts 
Green; Metallisation Limited, Dudley; 
Joseph Lucas (Electrical) Limited, 
Hall Green; Deritend Precision Cast- 
ings Ltd., Droitwich Spa; The Mint, 
Birmingham, Ltd., Birmingham; Wol- 
verhampton Die Casting Company 
Ltd., Wolverhampton; Ionic Plating 
Company Ltd., Tipton; Josiah Wedg- 
wood and Sons Ltd., Stoke-on-Trent; 
Webb Corbett Ltd.; Stourbridge; 
Cadbury Brothers Ltd., Bournville. 
Friday, September 26 — Henry 
Wiggin and Company Ltd., Hereford. 


Social Events 


A variety of entertainment was 
prepared by the Executive Committee 
for the delegates and their ladies, the 
first social event being a cocktail party 
which followed the Autumn Lecture. 
Later the same evening, a concert was 
given at the Barber Institute of Fine 
Arts, and a number of departments 
and laboratories at the University of 
Birmingham were open for inspection. 

On Tuesday evening, a civic recep- 
tion was held at the Council House, 
Birmingham, the Lord Mayor and 
Lady Mayoress, Ald. and Mrs. Donald 
Johnstone, together with Lord and 
Lady Tedder, welcoming the guests. 

The following evening (Wednesday) 
some members and guests attended a 
concert given by the City of Birming- 
ham Orchestra, while others visited 
the Birmingham Repertory Theatre, 
which had been booked for the 
occasion. 

The major social function of the 
meeting was the Banquet, held on 
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Thursday evening at the Oscott Hall, 


Imperial Chemical Industries Ltd., 
Metals Division, Witton. Some 600 
members and guests were present, 
among whom were the Lord Mayor 
and Lady Mayoress of Birmingham, 
Sir Ernest and Lady Canning, Dr. 
P. F. R. Venables, Mr. C. R. Wheeler, 
Prof. F. W. Shotton, and a number o! 
well-known personalities in industry 

After the Loyal Toast, the President 
rose to express regret for the absence 
through illness, of Dr. Maurice Cook 
However, Dr. Cook had recorded a 
brief message, and this was broadcast 
and received general applause. 

Proposing the toast of “The City of 
Birmingham,” Mr. D. P. C. Neave 
(Member of Council) referred to his 
early training as a trade apprentice, 
and commented on the wide range of 
industries associated with the city. 
Speaking of the far-sighted policies of 
the motor industry, he said it was a 
“barometer” for trade. The response 
to this toast was made by the Lord 
Mayor, Ald. Donald Johnstone. 

The toast of “The Institute of 
Metals and the Non-Ferrous Metals 
Industry” was proposed by Mr. C. R. 
Wheeler, C.B.E., President of the Iron 
and Steel Institute, who mentioned the 
long and intimate associations between 
the two Institutes, and the good rela- 
tions they had always enjoyed. 

Responding, the President, The Lord 
Tedder, pointed out the seniority of 
the non-ferrous metals industry, which 
had its beginnings in the Bronze Age, 
and went on to draw attention to the 
dangers of too great a specialization, 
which could lead to breach between 
scientist, technician and user. In this 
respect the Institute served to bring 
these three together. 

In a succinct and amusing speech, 
the toast of “The Guests” was pro- 
posed by Mr. H. W. G. Hignett (chair- 
man of the Executive Committee), and 
replied to by Prof. F. W. Shotton. 

Throughout the period of the meet- 
ing a series of visits to places of special 
interest was arranged for the ladies. 


On the front row older readers will recognize, Prof T. Turner, 


Mr. G. A, Boeddicker, Sir Oliver Lodge, Sir William=White (all now deceased), and Mr. G. Shaw Scott (Secretary Emeritus) 
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First 
‘Technical 
Session— 


Extrusion 


> 


Autumn Meeting was the relatively small proportion of 

time allotted to technical sessions. Only two of these 
were held—on “Extrusion” and “Looking at Dislocations”’— 
and only the former was based on Papers published in the 
Journal of the Institute. 

Of the five contributions discussed in the session on extrusion, 
the first, by W. Johnson, University of Manchester,! described 
experiments on the cold extrusion of lubricated rod at slow 
speeds. Using small cylindrical specimens of lead and alu- 
minium, Johnson measured the extrusion pressure p for various 
fractional reductions r. He also determined the true stress- 
strain curves for these materials and thus obtained a yield stress 
y over a range of strains. He found that his results could be 
expressed in the form: 

p/Y = 0.8 + 1-5 log, 1/(1—r) 


This differs from the usually accepted relationship between 
pressure and reduction ratio R, viz: 


p=klog,R 


A RATHER unusual feature of the Institute of Metals 


by the introduction of the constant in the right-hand side of the 
equation. 

The second Paper, by H. G. Cole (Ministry of Supply),? gave 
details of work carried out on the extrusion of magnesium and 
aluminium powders, and the properties of the products. In 
some cases dispersed oxide particles were introduced by extrud- 
ing mixtures of magnesium and zinc oxide powders, which 
reacted to give magnesium oxide and a magnesium/zinc matrix. 
The properties obtained were, unfortunately, not as outstanding 
as those of analogous SAP materials. 

The remaining Papers, three in all, were by J. M. Butler 
McKechnie Brothers Ltd.)3 and dealt with various aspects of 
the extrusion of lead and dilute lead alloys. In the first, Butler 
showed that the grain size of extruded lead pipe and rods was 
influenced markedly by the extrusion temperature and by the 
presence of quite small amounts of alloying additions. If the 
product was water-quenched soon after leaving the die, the 
grain size was greatly reduced by an amount depending in a 
systematic manner on the severity of the quench. The grain 
size was found to influence the subsequent resistance to grain 
growth at various temperatures, though the presence of a grain- 
refining addition such as copper increased the stability con- 
siderably. 

In his second Paper, Butler described the conditions under 
which heterogeneous structures can be formed in lead pipes, 
and showed how extrusion variables and the composition of the 
lead influence recrystallization behaviour. ‘The properties of 
several dilute lead alloys were studied with respect to their 
structural stability in the unworked and strained states, and it 
was shown that copper-silver and copper-tellurium lead alloys 
might give worthwhile safeguards against the production of 
zoned material. The deleterious effects of heterogeneous 
tructures under fatigue conditions were indicated in Butler’s 
hird Paper, which also described a method of preventing the 
ormation of such structures in practice. 

It will be seen from the above descriptions of the Papers 
liscussed at the technical session that only one, that by Johnson, 









was based on research into the extrusion process as such. In 
the others, this method of fabrication was used “as a means to 


an end,” as a speaker put it, though, as a consequence, extrusion 
variables were studied to various degrees. 

The chairman, Mr. G. L. Bailey, introduced as Rapporteur, 
Dr. I. G. Slater, of the Birmingham College of Technology, who, 
in his opening remarks, said that the whole field of the extrusion 
process could be discussed, and that he hoped that practical 
aspects in particular would be considered. After a brief 
description of some of the early inventions of Dick, Dr. Slater 
then enumerated the various features connected with extrusion 
practice. He classified these under five headings:—press design, 
dies, billet heating, product quality, and limitations of the 
process. A more detailed account of the factors covered by 
these categories followed (see Table I), in which Dr. Slater 
suggested that the contribution of science to die design was 
negligible, trial and error methods still prevailing. He felt that 
the introduction of electro-spark machining was the only major 
advance in toolmaking technique that had been made for some 
years, and that further progress was desirable in the supply of 
lubricants stable above about 400°C., since at present only 
glasses and graphite could be used. He wondered whether the 
advantages of low-frequency induction heating of extrusion 
billets did not lead to problems of homogeneity, and defined the 


TABLE I—SUMMARY OF FACTORS INFLUENCING 
IMPACT EXTRUSION OPERATIONS 

















Process Influential Factors 
**Reverse”’ 
Process Press Crankshaft v's knuckle-joint types. 
Design Speed of operation. Product 
handling. 
Slug Blanking from strip or parting 
Preparation | from bar or die casting. Subse- 
quent surface treatment. Anneal- 
ing. Desirable grain structures. 
Slug shape. Lubrication. 
Tools and Tool design. Importance of finish. 
Press Materials for tools. Significance 
Operation of speed in extrusion. 
Product Dimensions. Uniformity in pro- 
Quality perties. Typical defects. 
Limitations | Extrudability of various metals. 
Die life. Size factors. 
Hooker or Headings as above, plus Future 
‘‘Forward”’ Developments. 
Process 











II—SUMMARY OF FACTORS INFLUENCING 


TABLE 
EXTRUSION OPERATIONS* 





Operational requirements. Handling 
devices. Containers and heating. 
Other gear. 

Design. Materials for. Mandrels 
and dies for hollows. Bridge and 
Porthole tools. Lubrication. 
Furnace types. Metallurgical 
requirements. 

Dimensions. Uniformity in pro- 
perties. Heat treatment. Congenital 
defects. Chronic defects. Occasional 
defects. 

Extrudability of various metals. 
Die life. Starting pressures. Ratio 
of area of billet to area of extrusion. 
Significance of contour of extrusion. 


Press Design 
Dies 
Billet Heating 


Product Quality 


Limitations 











*Normal Hydraulic Presses. 


TABLE IlI—TYPES AND QUANTITIES OF SCRAP 





Per cent 
Billet 
Weight 


Per cent 
Billet 
Weight 





Blisters 

Handling Damage 

Short Lengths 

Middle Scrap 

Inaccurate Size 

Kinks, Abrasions, 
Edge Breaks, 
Twists, Die Lines, 
Inclusions—each 
less than 


Discard 1 

Stretcher Grip Marks 

Front End Scrap 

Wasted Good 
Material 

Excess Length 

Back End Scrap 

Surface Breaks 

Extra Lengths 

Check Piece 
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Viiv 


COoKNWW 
ao 
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limitations of extrusion—lack of better tool materials, the 


different working behaviour of various alloys, the stiffness of 
some materials and the high pressures needed for large extrusion 
ratios. 

Dr. Slater then turned to impact extrusion, detailing the 


factors involved, again in five categories (see Table II). These 
were similar to those previously enumerated for the “normal” 
extrusion process, the most significant difference lying, perhaps, 
in the importance in impact work of the properties, finish and 
structure of the slug or calot. Fundamental investigations into 
the problems of lubrication were needed and tool design was 
here, too, still a matter of trial and error. 

The Rapporteur then illustrated the sources of scrap in the 
extrusion process by means of an analysis of the origin and 
quantities of scrap arising in the extrusion of commercial 
aluminium alloys (Table III). It was notable that defects of 
metallurgical origin were a small proportion of the total. 

Finally, Dr. Slater gave a brief description of the five Papers 
presented, and the session was then opened for discussion. 

It was, perhaps, inevitable that with the time available, and 
owing to the complexity of some of the topics touched on by 
Dr. Slater, the discussion was considerably more limited in 
scope than to embrace the whole field of the extrusion process. 
Nevertheless, the contributions were lively and two main 
subjects dominated attention. The first of these, hinging on 
Johnson’s Paper, related to the calculation of extrusion pressure. 
Prof. H. Ford (London University) was exasperated by the fact 
that the data presented by Johnson and by Butler were obtained 
under such different conditions that comparison was difficult. 
Extrapolation suggested, however, that the results of the two 
workers were not compatible, and he wondered if Johnson had 
considered extending his research to higher extrusion ratios and 
elevated temperatures. The rates of extrusion in the two sets 
of experiments were also different, and Dr. Butler later pointed 
out that in Johnson’s work, the use of the same ram speed in 
the compression and extrusion tests might lead to errors, since 
the strain rates of the material were not necessarily made 
identical in the two modes of deformation by this control. 

Johnson agreed that the influence of strain rate on 
pressure should be considered, and quoted results showing that 
as the rate increased the pressure required rose sharply at first, 
but quickly reached a steady value relatively unaffected by 
further increase in strain rate. Although rounds, squares and 
rectangles of the same reduction gave similar pressures of 
extrusion at a constant strain rate, more complex sections required 
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higher pressures. By and large, he felt that the effects of strair 
rate (and possibly section shape) would not affect his predic 
tions of pressure within the accuracy claimed (7 per cent). 

Dr. J. C. Chaston (Johnson, Matthey and Co.) could not sec 
why calculation of extrusion pressure was necessary anyway 
The power available was determined by economic or equipment 
limitations, and it was experience or a simple practical test that 
decided whether or not an extrusion could be accomplished 
He was reminded that, apart from the academic interest in such 
predictions, patents had been granted to a commercial company 
for methods of calculating extrusion pressure—evidently that 
concern thought it worth while. 

K. Ashcroft (Mechanical Engineering Research Laboratory) 
did not understand why Johnson had selected as the extrusion 
pressure a value below the maximum actually recorded. In his 
laboratory, it had been shown that in lubricated extrusions of 
lin. or 2 in. dia., 2 in. and 3 in. long specimens, the maximum 
pressure was identical in each case to +1 per cent in five tests. 
It had been possibie to explain pressure variations during the 
cold, lubricated extrusion of aluminium by a study of the flow 
pattern. The process could be divided into five stages. In the 
first of these, coining occurred until the slug fitted the container. 
The pressure then rose rapidly and the metal began to flow 
through the die. Subsequently, the pressure continued to rise 
until the flow of metal within the slug, continuously increasing 
in extent, reached the face of the pressure pad. A steady decline 
in pressure then followed as piping was initiated, until finally 
the pressure rose rapidly as the slug remaining became small. 

From this work, values of the maximum pressure recorded 
had been obtained, and at extrusion ratios greater than about 
4:1 a linear relationship between p max/y and log R had been 
found similar to that proposed by Johnson. Below ratios of 
4:1, however, this no longer held, and the pressure calculated 
from the expression was significantly higher than that found 
by experiment. 

In reply, Johnson stated that the choice of which pressure to 
take for comparison purposes was difficult, but that two major 
reasons influenced his own selection. First that, unlike the 
M.E.R.L. work, his experiments were conducted on both lead and 
aluminium, which exhibited dissimilar pressure:distance curves. 
Second, that, with lead, the direct and inverted extrusion 
processes gave the same extrusion pressures if the pressure at 
the end of the steady state region were selected. With regard 
to flow, he had recently constructed a theoretical model from 
which it was possible to predict the form of the pressure: 
distance curve. This, too, showed how the pressure changed 
when flow across the advancing pressure pad began, and 
explained how the coring effect arose when the slug thickness 
became small. The model had been extended to the case where 
a gudgeon pin was made by the action of double punches, and 
had provided a satisfactory expJanation for defects that arose 
in this process. 

Dr. T. LI. Richards (Imperial Chemical Industries Limited) 
gave details of relevant work in which the variation of pressure 
with length of billet had been investigated at various extrusion 
ratios. At a given ratio, the pressure varied linearly with billet 
length. A family of straight lines was thus obtained if pressure: 
length of billet curves were plotted for differing extrusion 
ratios. Examination showed, however, that the spacing between 
these lines, although constant at first for equal increments in 
log R, became increasingly larger when log R exceeded a certain 
value (close to 4). It could be deduced, therefore, that the 
relationship between pressure and extrusion ratio became 
complex at high ratios, and Dr. Richards attributed this to the 
change in flow pattern that occurred at large values of R. Here, 
the shear zone becomes nearly tangential to the die face, and 
some kind of blocking action at the die mouth probably occurred 
giving high pressures. 

The other topic most discussed was introduced by Prof. 
A. R. E. Singer (University College, Swansea). He felt that 
insufficient attention had been paid by all three authors to the 
temperature rises that could occur during extrusion. Cole had, 
indeed, suggested that this rise could explain discrepancies 
between his work and earlier research on the extrusion of 
magnesium powders, but he presented no evidence to support 
his contention that rises of the order of 150°C. were involved. 
Johnson, extruding at room temperature, could, perhaps, claim 
that the rate of extrusion used was so low that heat generated 
in the process could be dissipated to the tools. Butler, on the 
other hand, had interrupted his extrusion, and this procedure 
might give spurious results. It could be assumed that heat 
would be generated in a zone of deformation near to the die. 
The temperature of the product would thus commence to rise 
at the beginning of extrusion until a length had been extruded 
equivalent to the depth of the deformation zone. After this, a 
steady state would be reached, though the temperature of the 
product would gradually rise if heat were conducted back into 
the billet from the deformation zone. It appeared that Butler’s 
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experiments may have been interrupted just at the point where 
eady state conditions were being attained, and for this reason 

s results may not apply to a continuous extrusion. 

Cole felt that indirect evidence for the temperature rise he 

ad suggested was available. His extrusion pressure was low, 

iat of the earlier work referred to, high. Since the temperature 
se was produced by the work done, and thus was dependent 

n pressure for unit extrusion performed, it would be expected 

jat the temperature rises in the two sets of experiments would 
liffer, as he had supposed. 

Dr. Butler agreed with Professor Singer that the effects of a 
emperature rise might affect the validity of the results of 
nterrupted extrusions. However, in his work precautions 
gainst this effect had been taken. For instance, grain size 
leterminations had been made on specimens taken from each 
nd of each length extruded. If the temperature had changed 
ippreciably, as Prof. Singer had suggested, then differences in 
‘rain size should have been detected, particularly since grain 
size was strongly influenced by temperature. In fact, no such 
differences had been found. Further evidence that any 
emperature rise was slight in his experiments was afforded by 
the fact that although some extrusions had been performed on 
billets held at 300°C., i.e. only 27°C. below the melting point 
of the lead, no incipient melting had been observed. He thought 
that Prof. Singer’s picture was too simplified and did not take 
into account the position in which the heat was generated. 
Dr. Chaston also considered that the matter was complicated, 
and cited the influence of die friction in determining the 
extrusion limitations for certain lead alloys. Dr. Richards felt 
that so much heat could be generated in the shear zone that 
“liquefaction” could occur, though this suggestion met with 
some dissent. Dr. Slater wondered whether the phenomenon 
of peripheral banding in aluminium ailoy extrusions was related 
to a temperature rise effect. 

J. McKenzie (Mechanical Engineering Research Laboratory) 
described some of the results that had been obtained from 
experiments in which fine-wire thermocouples had been placed 
in impact extrusion slugs and the temperature measured during 
deformation. ‘Temperature rises of about 200°C. had been 
measured in a position close to the die mouth, and of about 
125°C. close to the die bearing. In the extrusion of 0.2 in. dia. 
rod from a lin. dia. copper slug, recrystallization effects had 
indicated the production of local temperatures of the order of 
500°C., although calculation had suggested that a rise of 250°C. 
only should have been produced by the work done. Variations 
in temperature could, therefore, be considerable. In a series of 
tests at various speeds, it had been found that the extrusion 
pressure had remained constant but the temperature of the 
emerging extrusion varied considerably. Titanium had been 
found to show very high temperature rises on impact extrusion. 
The last words on this topic were given in a characteristic 
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contribution by Major P. C. Varley (British Aluminium Co. 
Ltd.). In his opinion, the temperature rise during extrusion was 
governed only by the work done/unit volume of extrusion. By 
integrating the pressure:distance diagram, it was thus possible 
readily to calculate the heat available. If it was next assumed 
that the bulk of this heat was generated near the die, the 
question of how much of the heat was carried forward by the 
product would be determined by diffusivity considerations. At 
a sufficiently high forward speed, all the heat would be removed 
by the product and, for aluminium, it could be estimated that 
the boundary condition would occur at a ram speed of approxi- 
mately 2 in/sec. 

The last speaker, R. Chadwick (Imperial Chemical Industries 
Limited), raised fresh issues. He felt that Cole’s method of 
introducing magnesium oxide into his product by means of the 
magnesium-zinc oxide reaction was elegant, but one did not 
know whether the properties so obtained were influenced by 
the presence of the oxide or by the alloying of the zinc and the 
magnesium. The high temperature properties of a powdered 
alloy-oxide extrusion had been found by Cole to be inferior to 
those of the alloy in the cast state, although superior at room 
temperature. Cole had not commented on this, although it 
was opposite in trend to the findings of Irmann on aluminium 
alloys. Turning to Butler’s Papers, Chadwick suggested that 
the results on the influence of extrusion variables on grain size 
would not be easily applied to commercial extrusions because 
of the varying conditions encountered there. He did not 
consider that in inverted extrusion there was any point in 
cutting a “skull’ or “shell,” as the flow set up left a slight dead 
zone near the corners of the die face and flow still occurred 
toward the die from surface areas somewhat remote from this 
position. He asked the meeting for guidance in the use of the 
terms “direct,” “indirect,” and “inverted” extrusion, as present 
usage did not seem to him to be entirely correct. 

In reply, Cole stated that, in fact, a check experiment on the 
relative effects of the presence of oxide and the occurrence of 
alloying in his experiments on Mg/ZnO powders had 
been performed, the results being given in Table IV of his 
Paper. Several of the discrepancies between his results and 
those of other workers, together with the absence of outstanding 
properties in his extrusions, could be attributed to the diffi- 
culties in this metal-oxide work of “dispersing a dispersion.” 

As the time available had then elapsed, the chairman 
terminated the discussion with a vote of thanks to the authors 
and speakers at the meeting. 
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Works Visits 


United 


Wire Works 
(Birmingham) 
Limited 


By J. HASELGROVE 


COPPER ALLOY WIRE AND 
ROD PRODUCTION 


which had been a works of Allen 

Everitt & Sons, the United Wire 
Works (Birmingham) Ltd. was origin- 
ally, a subsidiary of United Wire 
Works Ltd., Granton, the main output 
being 20 s.w.g. brass and phosphor 
bronze wire. In 1922 Guest Keen & 
Nettiefolds Ltd. acquired 50 per cent of 
the capital and additional plant was in- 
stalled to cope with their requirements of 
brass screw wire. Further extensions took 
place and in 1928 Guest Keen & 
Nettlefolds Ltd. acquired the whole of 
the share capital of the company. 
More extensions were carried out over 
the next ten years but wire production 
continued as already established by 
casting of wire bars, rolling and 
drawing. In 1941, a 1,250 ton extrusion 
press was installed and the bulk of the 
wire now produced is made from 
extruded stock. In 1948, replacement 
of the old plant in the wire mill com- 
menced and the whole of the plant has 
been replaced over the last ten years, 
resulting in one of the most modern 
copper alloy wire mills in the country. 
In 1950, a second extrusion press was 
installed with modern ancillary equip- 
ment for bar finishing, and a new 
casting shop completed. A _ brief 
description of the production techniques 
and equipment at these works is given 
below. 


Bimicn tad beer in 1916 on a site 


Casting Shops 

The heat weighing department has 
extensive storage facilities to enable 
proper segregation of materials, both 
internal process scrap and incoming raw 
materials. Virgin metals and carefully 
selected scraps are purchased and 
routine checks on these are carried out 
by the laboratory. The main casting 
shop is equipped with six Ajax Wyatt 
low frequency induction furnaces of 150 
kVA capacity. The ramming of the 
furnace linings, which is carried out in a 
building next to the main casting shop, 
calls for special care and attention in 
order to obtain the maximum life 
possible. The longest life so far 
recorded has been about 11,000 heats, 













but the average is about 7,000 heats and 
this is, of course, influenced by the 
copper content of the alloy being 
melted. 

The majority of the castings are 5 in. 
and 6 in. diameter billets approximately 
5 ft. long, these being cast into book 
type cast iron moulds coated with a 
flaming dressing. A dip test is taken 
from every heat and the composition of 
the alloy is checked in the laboratory in 
order to ensure that all billets conform 
to the requisite specifications. After 
release by the laboratory, the billets are 
painted in accordance with a colour 
code laid down to ensure their proper 
identification in the extrusion mills. 
The billets are transported to the 
extrusion shops either by telpher or by 
electric trucks. 

Another small casting shop is 
equipped with a 600 lb. gas-fired 
Morgan crucible tilting furnace for 
producing alloys which are difficult to 
extrude. These alloys are cast into 
split cast iron moulds 1} in. square by 
7 ft. 6 in. long to produce wire bars 
about 60 lb. in weight which are 
processed in the rolling mill. 


Extrusion Mill 

The press in this mill is a Fielding 
and Platt 1,250 ton horizontal extrusion 
press operated at 3,000 lb/in.*, by an 
air hydraulic accumulator having a 
capacity of 220 gall. which consists of 
three water bottles and five air bottles 
served by two horizontal 3-throw 
hydraulic pumps of the totally enclosed 
pressure lubricated type driven by 
pump motors of 150 h.p. each. Control 
of the pump operations is carried out 
automatically by a hydro-electric control 
device consisting of a control tube 
connected to the water bottles with 
search coils outside and a float inside, 
the iron core of this float passing 
through the coils, causing relays to 
operate contactors in the main control 
panel. 
The billets from the casting shop 






have the gate end removed and are cut 
to the requisite length by a Noble and 
Lund saw situated in the extrusion mill 
and the cut lengths are rolled to the end 
of the heating furnace where they are 
lifted by an electric crane to furnace 
floor level and rolled into the furnace. 
The heating furnace is a Gibbons gas- 
fired inclined hearth furnace, the 
progress of the billets through the 
furnace being controlled by the furnace 
operator. There are three zones in the 
furnace, preheat, soak, and final zone, 
the latter two being independently fired 
and controlled by Kent Miultilec 
floating and proportional potentiometric 
recording controllers and the furnace 
atmosphere is maintained at slight 
positive pressure by an _ Electroflo 
pneumatic type regulator. 

The billets are heated to tempera- 
tures between 700-900°C. according 
to their composition, removed from the 
furnace and transferred to the extrusion 
press by supported tongs. The majority 
of the billets are extruded into coil form, 
the extrusions being coiled either in 
centrifugal type coilers or horizontal 
coilers situated at the end of the 
runout track, but rods in straight lengths 
are also produced on this press. The 
higher copper alloys are extruded 
through single hole dies usually to { in. 
dia. for subsequent rolling and the 
lower copper alloys are extruded in a 
variety of sizes and shapes for sub- 
sequent drawing in other departments. 
Close temperature control is necessary 
for the extrusion of certain of the higher 
copper alloys and extrusion speed is also 
critical, this being controlled by a 
Cambridge speed indicator which is 
connected to the main ram of the 
extrusion press. The extruded coils 
which vary in weight between 90-200 
Ib. are all tested to remove extrusion 
defects using “Nick and Break’ and 
torsion testing machines before passing 
into the other departments for further 
processing. 

The service conditions under which 
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Fig. 2—Waterbury-Farrel rolling mill 
Fig. 3—Fielding and Platt 1,000 ton extrusion press 
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the tools used in hot extrusion have to 
operate are very severe due to the high 
temperatures and pressures employed 
and a keen interest is taken in any 
materials which give improved life. 
Considerable success has been attained 
at these works in the use of Stellite 
liners for containers and in the use of 
Stellite and carbide inserts for dies in 
place of the more conventional 8-10 
per cent tungsten steel employed for 
hot extrusion. 


Rolling Mill 

The 14 in. square wire bars are 
rolled in this department on a Farmer 
Norton 18 in. 2-high mill using oval and 
square passes alternately with an 
annealing between each pass in a 
Gibbons twin chamber gas-fired muffle 
equipped with its own charging 
machine. The bars are rolled into a 
#} in. square in four runs and are 
coiled hard on the last run although 
certain alloys are given two more runs 
to ~% in. square. 

The coils from the 18 in. mill are 
annealed and cleaned and are then 
processed in the same way as the { in. 
dia. coils from the extrusion mill on a 
Waterbury Farrel tandem rod rolling 
mill. This is a 12-stand mill driven by 
a 200 h.p. D.C. motor with a finishing 
speed range of from 90-270 ft/min. and 
is the only one of its size in this country. 
The rolls are 7 in. in diameter and a 
lubricant/coolant of machine oil/kero- 
sene/lard oil flows continuously on to 
the grooves during the rolling opera- 
tions, this being pumped from a 2,000 
gall. tank in a closed circuit which has 
its own cooling system and settling and 
filtration equipment to remove any grit 
or metallic particles before re- 
circulation. The reduction in area at 
each roll is about 15 per cent, the total 
reduction on the machine being approxi- 
mately 85 per cent reducing a { in. dia. 
rodto # in.squareinonerun. This heavy 
reduction results in a uniform crystal 
structure after annealing and is most 
important after extrusion which with 
certain alloys gives an enlarged grain 
size varying throughout the length of 
the coil. The combination of extrusion 
and processing on the tandem mill 
produces stock for wire drawing which 
is suitable for any of the exacting 
demands that are made on copper alloy 
wire today. The coils from this mill are 
sent to the wire mill for annealing and 
further processing. 


Wire Mill 


The coil stock for drawing in the wire 
mill is obtained either direct from the 
extrusion mill, usually in 3 in. or } in. 
dia., or from the Waterbury Farrel 
rolling mill in * in. or ? in. square. 
The reduction in area that the variety of 
copper alloys produced will. stand 
without annealing varies from 15 per cent 
up to 90 percentand this, combined with 
the range of sizes and finished tempers 
required, calls for the use of both 
single and multiple die drawing 
machines. The single block machines 
are Marshall Richards vertical bull 
blocks powered by D.C. motors to give 
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variable speed range, the current being 
provided by an internal mercury arc 
rectifying station. 70, 60, 50, 35 and 20 
h.p. motors on the various blocks cover 
the heavy, medium and light duty work 
necessary and give drawing speed 
ranges of 200/600, 300/900, 400/1,200, 
and 500/1,500 ft/min. The draw 
blocks range from 15 in. to 24 in. in 
order to supply the various coil 
diameters required. An 18 in. horizon- 
tal bull block fitted with a disappearing 
dog and automatic traversing gear is 
used for drawing strip and section. 

The multiple die drawing machines 
include a Marshall Richards Pace- 
maker, a3-hole waffle machine, two banks 
of four small diameter light drawing 
blocks which can operate as single hole 
blocks or in combination by means of 
the waffling gear provided, and several 
fine wire drawing machines. The 
Pacemaker is a 6-block non-slip high 
speed drawing machine arranged for 
basic drafting of approximately 30 per 
cent reduction in area at each block with 
finishing speeds from 600-1,500 ft/min. 
The blocks are individually driven by 
40 h.p. motors and preliminary adjust- 
ment of their speeds is done by hand 
wheels with graduated scales on the 
control panel. “Non slip’ drawing on 
the blocks is attained by using the wire 
itself as the instrument of speed control 
by taking the wire as it passes from 
block to block over pulleys mounted on 
spring-loaded swinging arms so that the 
pull of the wire moves the arms which 
are connected to, and automatically 
adjust the speed of the motor driving 
each block, thus compensating for any 
die wear while the machine is actually 
running. 

The number of drawing operations 
necessary varies considerably depending 
on the finished size and temper 
required and the composition of the 
alloy, but average about 5-6 runs. 
Alloying constituents such as tin, 
aluminium, iron, manganese, and silicon 


Fig. 4—General view of the wire mill 








Fig. 5—The Loewy 
800-ton extrusion 
press 


appreciably alter the work hardening 
characteristics of copper alloy wire. 
The use of steel drawing dies or plates 
is now limited to small quantities of 
shaped wires, the bulk of the dies being 
tungsten carbide and diamond dies for 
special finishes. A well equipped die 
shop is housed adjacent to the wire mill 
for servicing drawing dies, control of 
die contour being very important in 
obtaining maximum life in breaking 
down work and giving the close control 
required for finished size and the 
necessary surface finish. The die shop 
also contains a G.K.N. spark machine 
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and is responsible for servicing the 
majority of the dies used on both 
extrusion presses. A variety of lubric- 
ants are used in the wire mill including 
dry soap, soap solutions with additions, 
neat oil, and various proprietary brands 
of soluble lubricants, the type depend- 
ing on the finish required on the wire or 
its end use. The majority of the 
annealing required is carried out in 
Bates and Peard type gas-fired water- 
sealed muffles which give a fairly 
satisfactory “‘clean anneal’? but batch 
annealing furnaces are used for certain 
purposes. In order to obtain the final 
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grain size requirements and the finished 
temper, the drawing and annealing 
processes have to be closely co- 
ordinated and controlled. An oxide 
coating is formed during the annealing 
process and for most re-drawing work 
is removed by pickling in a dilute 
sulphuric acid solution. For certain 
alloys and special finishes, other dips 
such as sulphuric acid/dichromate and 
nitric/sulphuric acid are used. 

The despatch warehouse carries out 
the final inspection. Here the coils are 
carefully gauged and examined for 
surface finish, the ends of the coils are 
trimmed and then tied up neatly ready 
for sending out to customers. Samples 
are taken at this stage and sent to the 
mechanical test laboratory to ensure the 
material meets the requisite specifica- 
tion before being despatched. 


Rod Mill 

The rod mill contains in one depart- 
ment, the extrusion press, ancillary 
finishing equipment, and inspection, 
stock, and despatch section. The press 
is a Fielding and Platt 800 ton extrusion 
press controlled and operated in a 
similar manner to the press already 
described but is used mainly for 
extruding rods in straight lengths 
and so is equipped with a long run-out 
table, although coil stock can be 
produced by the use of a mobile coiler. 
The heating furnace is a Gibbons gas- 
fired rotary hearth furnace with 3-zone 
control and is operated at slight positive 
pressure. The extruded rods are cut to 
the required lengths on a Radiac saw 
situated at the end of the run-out table. 
They are then finished by cleaning, 
drawing, and straightening, using reel- 
ing machines for round rods or multi- 
roll straightening machines for sections. 
Hot stamping rods are usually supplied 
in the “as extruded” condition and 
particular attention is paid to these on 


Fig. 6—Part of the analytical laboratory 


the run-out table to ensure that they are 


straight enough for the customers’ 
requirements. 
Considerable tonnages of rod in 


straight lengths are made from extruded 
stock in coil, this being provided 
mainly by the 1,250 ton extrusion press. 
A Loewy Lomatic 1 combined drawing, 
cutting and straightening machine is 
used to produce round rods from % in. 
to % in. diameter and _ hexagons, 
squares and flats with an equivalent 
cross-sectional area. The rod in coil is 
drawn through a carbide die and round 
rods are cut to length by a flying shear 
and then passed through a straightening 
and polishing unit which produces rods 
to close limits with a very good surface 
finish; sections are straightened by a 
profile straightener situated immedi- 
ately before the flying shear. The 
machine has a maximum drawing speed 
of 200 ft/min. with maximum cut-off 
length of 20 ft. and a minimum cut-off 
length of 6 ft. Finished rod in coil is 
also produced in the wire mill, partic- 
ularly small diameter rod, and is then 
sent to the rod mill and straightened 
and cut to length on wire straighteners. 
Round rod in coil is straightened by 
means of “‘spinners”’ on these machines, 
whilst section work is straightened by 
multi-roll straighteners on the same 
machines. The size range covered by 
these machines is from } in. to 0-032 in. 
and covers the full range of lengths 
usually required in the trade. Welding 
rods in various alloys are also produced 
in a similar manner. Handling of all 
rods in straight lengths is by means of 
overhead cranes, thus enabling a large 
tonnage to be processed in the fairly 
compact mill. 

The despatch section is responsible 
for final inspection of the product 
which includes checking for surface and 
internal defects and dimensional con- 
trol. 
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Laboratory 

The exacting demands of fabricating 
machines that use copper alloy wire and 
rod, the working speeds of which far 
exceed those of 30-40 years ago, and the 
end uses to which these products are 
put, make it essential to have strict tech- 
nical control. A laboratory has been in 
existence since the works started in 1916 
and has been extended and rebuilt over 
the years, a completely new block 
coming into existence in early 1955. 
The analytical laboratory has photo- 
electric absorptiometers, and a Hilger 
medium quartz spectrograph, as well as 
the usual laboratory equipment. The 
metallographic department is equipped 
with a Leitz large MM Metallograph 
and has the usual facilities for prepara- 
tion of samples and its own dark room. 
The mechanical testing department, 
which is A.I.D. and I.N.O. approved, 
has a range of tensile testing machines 
with maximum breaking loads from 20 
lb. to 30 tons, Vickers, Rockwell and 
Brinell hardness testing machines and 
various special machines for bend 
testing etc. 


Range of Products 


The number of alloys manufactured 
to meet the various requirements is very 
considerable so that only the main 
compositions and uses are given here. 
Brass wire of 62/38 quality is used for 
wood and metal thread screws, rivets, 
nails, pins, spring wire, and is supplied 
at 20 s.w.g. for re-drawing for gauzes, 
screens etc. Higher copper alloys such 
as 70/30 brass are supplied for difficult 
heading operations and for re-drawing 
for the asbestos and similar trades. 
80/20 brass is mainly supplied for 
re-drawing for the paper trade. Gilding 
metals of “85/15, 90/10, and 88/11/1 
(tin) qualities are supplied for the 
manufacture of zip fasteners, tie pins, 
jewellery and similar articles. Naval 
brass and special qualities for shoe 
rivets, nipples and other purposes are 
also supplied. Phosphor bronze wire 
for springs and for re-drawing for the 
paper trade, copper wire for rivets, 
boat nails and screws, and nickel silver 
for high resistance to corrosion and 
silver colour for general purposes, are 
amongst the wide range of copper alloy 
wires produced. 

The purposes for which copper 
alloy rods are used call for properties 
such as machinability, hot forgeability, 
ability to stand riveting, corrosion 
resistance and suitability for plating. 
In some cases, several of these proper- 
ties are required in combination from 
one alloy and a suitable compromise in 
composition has to be made to meet 
this. The usual range of alloys supplied 
fall into the following categories; high 
speed machining brasses, hot stamping 
brasses, riveting and turning brasses, 
naval brasses, high tensile brasses, 
nickel brasses, and aluminium bronzes. 
Most of these alloys are covered by 
British Standard Specifications but 
close control is required to give 
optimum properties for the specific 
purpose for which the rod is used, 
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Henry Wiggin & Company Limited : Hereiord 


of Supply as a strategic plant for 

the production of Nimonic alloys, 
the installation of the initial plant at 
the Hereford works of Henry Wiggin 
and Company Limited commenced in 
1951, and consisted essentially of two 
3,500 lb. induction melting furnaces, a 
5,000 ton extrusion press, and hot and 
cold sheet mills. The first ingot was 
extruded in 1954. 

In 1956, the company purchased the 
works from the Ministry of Supply 
with the aim of concentrating all pro- 
duction there and, at the same time, 
to modernize and expand production 
facilities. The first stage of this 
development scheme is now complete, 
with the concentration at Hereford of 
all production melting and metal 
recovery activities. It is planned to 
complete this modernization and con- 
centration by 1965, when the works 
laboratory and office buildings will 
cover approximately 25 acres out of a 
total site area of 52 acres. At present, 
the building coverage is about seven 
acres. 

The main production departments, 


Bes originally for the Ministry 


One of the Birlec 3 ton arc furnaces 


By J. THEXTON, a.Met., F.1.M. 


melting, machining, extrusion, hot and 
cold sheet rolling, maintenance, inspec- 
tion, and stores are accommodated 
under one roof. 

Separate buildings house the raw 
materials and scrap stores, pickle shop, 
boiler house, metal recovery section, 
laboratory, canteen, medical depart- 
ment, and general administrative staff. 


Melting Department 


The melting department now com- 
prises three Birlec induction furnaces 
and two Birlec direct arc furnaces. 
The induction furnaces are 3,500 lb. 
nominal capacity. An additional body 
of 1,500 lb. capacity is available to fit 
to any furnace to give as wide a range 
as possible in size of cast. Each furnace 
is powered by a 750kW generator 
at a frequency of 1,000 cycles/sec. 
The furnace linings are either a mag- 
nesia base refractory or silica. 

The arc furnaces are a nominal 
three ton capacity, with a power input 
of 2,000 kVA and output voltage of 
82-215 V, using graphite electrodes 8 in. 
in diameter. The furnaces are swing 


roof charged and are equipped with 
four bodies, interchangeable between 
either furnace, thus enabling widely 
differing alloys to be melted without 
frequent lining changes. Rammed 
magnesite is used for the furnace 
hearths, high alumina bricks for the 
side walls, and sillimanite bricks for 
the roofs. 

Three methods of ingot casting are 
employed, uphill in clusters, Durville 
casting and conventional top casting, 
using tun-dishes in most cases. The 
choice of casting method is primarily 
dependent upon ingot type and size, 
which varies widely, since the melting 
department produces ingots for forging 
and rolling in Birmingham and extru- 
sion on presses at Glasgow, as well as 
for the extrusion press at Hereford. 
Exothermic heads are used on all 
round ingots cast for direct extrusion. 

Nickel alloy pig metal, such as 
Monel, Ni Hard, N.C.C. (nickel- 
chromium-copper) for the production 
of castings in outside foundries, is cast 
into Sheppard pig casting machines 
incorporating water spray cooling of 
the moulds. 
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A necessary adjunct to the melting 
department is a metal recovery plant 
for the treatment of all melting slags 
and grinding swarf to separate metal- 
lics. Grinding swarf, intimately mixed 
with a flux, is melted in a 350]b. 
Birlec-Detroit rocking arc furnace. 
When the charge is fully melted, small 
ingots suitable for remelting are cast 
directly from the furnace. 

Furnace and casting pit slags 
require more preliminary treatment. 
They are crushed and ball milled, and 
then passed through various sieves. 
Large pieces of metal and material 
over 6-mesh are suitable for recharging 
into the direct arc furnaces without 
further treatment. Material less than 
6-mesh is passed over a Wilfley table 
for further concentration and separa- 
tion. The concentrate from the Wilfley 
table contains 85-100 per cent metal, 
and is used in melting furnace charges 
without further treatment. The second 
fraction, commonly known as “mid- 
dlings,” is recharged into the ball mill 
with new batches of slag, and the final 
fraction or “tailings” discarded. 


Machine Department 

This department is divided into two 
sections, one for machining cast ingots 
for subsequent extrusion and forged 
billets for sale, and the other removing 
the surface from extruded bar by 
peeling or lathe turning, followed by a 
centreless grinding operation where 
necessary. 

Durville cast ingots are sent forward 
to the extrusion press either in the as- 
cast condition or after light machining, 
except for the feeder heads, which are 
always machined to remove the rough 
cast surface. Uphill cast ingots for 
extrusion require machining over the 
whole surface, but first have the 


remains of the runners removed on a 
universal swing frame _ cutting-off 
machine. Machining to the appropriate 
press container size normally entails 
removing about { in. from the diameter, 
and then machining and radiusing the 
bottom ends of the ingots, which 
become the leading ends in extrusion. 
Any small defects still remaining in 
the machined ingots are removed by 
spot grinding. Standard practice is to 
extrude ingots with feeder heads 
remaining. 

Ingots for tube production at the 
Glasgow works are processed similarly, 
but are drilled. If the bore is not 
greater than 3 in. diameter, it is drilled 
direct; if greater, it is drilled to 3 in. 
diameter and then bored out to final 
size. 

When practicable, bar peeling is 
preferred to lathe turning on extruded 
bar, since machined surfaces are 
superior and the output is considerably 
higher from the former. Bar peelers 
can also take much longer lengths of 
bar than lathes, but, at the same time, 
there is a minimum length that can be 
dealt with on the bar peelers. 


Extrusion Department 


Production from the _ extrusion 
department may be divided roughly 
into three groups: 

(i) Round bar for subsequent 
machining on centre lathes or by bar 
peeling and, for example, subsequent 
pressing or forging to rotor blades. 

(ii) Rectangular section for direct 
machining to finished parts, such as 
stator blades for gas turbine engines. 

(iii) Rectangular section in the form 
of sheet or strip bar as starting material 
for the hot and cold mills, or square 
section for rod rolling. 
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Start of an ex- 
trusion on the 
5,000 ton press 


The starting material for the extru- 
sion department is machined or as-cast 
ingots, depending on whether they 
have been produced by the uphill or 
Durville technique. In both cases, the 
surfaces of the ingots are carefully 
inspected and ground where necessary. 
Ingots are produced to four standard 
diameters, 6Zin., 8Zin., 103in., and 
113 in. Some variation in ingot length 
is allowed to accommodate specific 
requirements. 

Heating-of the ingots is carried out 
in four Wellman furnaces heated by 
town’s gas, with the sulphur content 
reduced to about 5 grains per 100 ft?. 
The furnace temperature, varying 
between 1,100°C. and 1,215°C. for dif- 
ferent alloys, is measured by platinum/ 
platinum 13 per cent rhodium thermo- 
couples, and controlled by an 
electronically-operated gas/air propor- 
tioning device. The atmosphere is 
maintained in a slightly oxidizing 
condition. The possibilities of low 
frequency electrical heating are being 
investigated, since this technique 
appears to offer advantages in speed 
of heating, cost of operating, and in 
the use of controlled atmospheres. 

The extrusion press was designed 
by Loewy, and has a total capacity of 
5,000 tons, divided between two 
cylinders, of 3,500 tons and 1,500 tons 
respectively, the latter to be used for 
billet piercing when tubes are required. 
The ability to separate the two pres- 
sures exerted by the composite ram is 
also necessary to keep the specific ram 
pressure down below 75  tons/in?. 
Power is supplied by air hydraulic 
accumulators at 2 tons/in*. Four sizes 
of containers are used, namely 73 in., 
9} in., 11} in., and 12} in. diameter, all 
36in. long. The bulk of the alloys 
extruded on the Hereford press are 
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uickel-chromium and nickel-chromium 
-obalt-base alloys for high tempera- 
ure and corrosion-resistant applica- 
ions, and the Séjournet technique of 
zlass lubrication is used. 

The extrusion dies are normally 
nade of 10 per cent tungsten steel, but 
results with Nimonic 90 are encourag- 
ing, particularly when extruding 
Nimonic 100, and it is expected that 
Nimonic 90 will be used eventually for 
all extrusion dies. The die life varies 
from 30 to 50 extrusions, depending on 
the section and the alloys under 
production. 

After the discard, usually about 2 in. 
long and containing the feeder head of 
the original ingot, is cut off, the 
extruded bar is gripped and moved 
forward by a pinch roll along a power- 
driven roller track. The bar is sheared 
to lengths, depending on diameter and 
customer requirements, and_ then 
cooled to room temperature, either by 
water quenching in a tank situated 
alongside the track, or in air, depend- 
ing upon the alloy and/or section size. 

The cold extruded stock is then 
cleared of visible internal and surface 
defects on abrasive cutting machines, 
both wet and dry, depending upon bar 
size and alloy. Material over 4} in. in 
diameter in precipitation hardening 
alloys of the Nimonic type is cold 
sawn. 


Hot Rolling 


The hot rolling department of the 
sheet mill houses two mills, one a 
roughing mill for the initial break 
down of extruded sheet bar to produce 






“moulders,” and one hot-finishing mill, 
both built by Davy United. They are 
driven by a 750 h.p. motor and the 
rolls are 32in. diameter and 44 in. 
wide. The roughing mill will take 2 in. 
thick bar, which can be reduced to 
0-2 in.; the finishing mill range is from 
0-5 in. to 0-08 in., or thinner by pack 
rolling. 

The mills are fed from three gas- 
fired furnaces using desulphurized 
town’s gas; one of these is a continuous 
bar furnace for heating the extruded 
sheet bar prior to rolling on the rough- 
ing mill, and the other two heat sheet 
for the finishing mill. 

Auxiliary equipment consists of a 
Head Wrightson roller leveller taking 
sheet up to }4in thick, two Bronx 
shears, one Sft., taking sheet up to 
4 in. thick, and the other 10 ft., taking 
sheet up to }in. thick, and a Schloe- 
mann sheet doubler. 


Cold Rolling 


The cold rolling equipment com- 
prises a 4-high 300 h.p. Davy United 
reversing mill with a variable speed of 
up to 150ft/min. The work rolls are 
15 in. diameter, 44 in. long, with back- 
up rolls 38 in. diameter. 

Annealing of cold rolled sheet is 
effected in two Birlec continuous belt 
annealing furnaces, one 54in. wide 
and the other 32in. wide, which can 
operate up to 1,050°C. 

Shearing of sheet up to }in. thick 
is accomplished on two Bronx shears, 
cutting 10 ft. lengths, and one Brookes 
shears, cutting 4 ft. lengths. 

Sheet is either roller flattened or 
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stretched, depending on the alloy and 
the gauge. Sheet less than 0-048 in. 
thick in all qualities is stretched; so 
also are all thicker sizes of the precipi- 
tation hardening Nimonic alloys, since 
roller flattening of these alloys is diffi- 
cult, due to their high elastic limit. 
Stretching is done on two Bigwood 
machines taking up to } in. thick sheet. 

Where possible, roller levelling, 
being a quicker operation, is used on 
the other alloys. Roller levelling 
equipment consists of two Ungerer 
machines, one taking sheet from 
0-048 in. up to 0-125 in., and the other 
0-01 in. to 0-04 in.; there is also a Bronx 
machine with a maximum gauge of 
0-072 in. 

Sheet pickling in all cases starts with 
an Efco Virgo salt bath containing 
caustic soda, with a small addition of 
an oxidizing agent; this is followed 
after water washing by an acid pickle. 

Shot blasting, using steel shot, is 
necessary on all extruded products 
except those quenched from the press. 
Quenched extruded sheet bar is, how- 
ever, also shot blasted to reveal surface 
defects, which can be removed by 
grinding or fettling. 

Defects revealed by shot blasting, or 
by subsequent interstage pickling or 
bright annealing, are removed by 
grinding the harder alloys, principally 
nickel - chromium - base alloys, and 
fettling the softer qualities, such as 
Monel, with pneumatic chisels. 

The foregoing production depart- 
ments are supported by a_ well- 
equipped maintenance department, 
which also undertakes the development 
and construction of experimental 
equipment. 


Metallurgical Laboratories 


The laboratories, which form part 
of the metallurgical department, are 
equipped and staffed to fulfil two main 
functions: 

(1) The examination of samples 
taken at appropriate points from each 
production batch of material to ensure 


Control panel of the Hilger Polychromator 
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Section of the creep testing laboratory showing part of the battery of routine creep testing 


machines 


that it conforms to the appropriate 
specifications, particularly with regard 
to chemical analysis, mechanical pro- 
perties, and high-temperature creep 
properties. 

(2) The initiation and supervision of 
projects aimed at improving material 
and processes, particularly the latter, 
where the development may be im- 
provement of an existing process to 
obtain better quality material or lower 
production costs, or maybe modifica- 
tion of an existing process, or invention 
of a new technique to deal with new 
and difficult alloys. 

The main sections of the laboratories 
handling work arising from these 
duties are described briefly below. 


Analytical Section. About 70 per 
cent of all the analytical determina- 
tions are carried out on two Hilger 
quartz spectrographs and a Hilger 
direct-reading Polychromator. 

This latter instrument is housed in 
an air-conditioned room and, after a 
long period of standardization, is now 
dealing with routine analyses on a 
number of nickel-base alloys, including 
the Nimonic series. The speed of 
analysis on the Polychromator will 
enable the composition of production 
heats to be checked before tapping and, 
to facilitate this, a pneumatic transfer 
tube has been installed connecting the 
melting department with the labora- 
tory, to expedite the delivery of 
samples 

In spite of the volume of analyses 
handled by the spectrographs, conven- 
tional chemical analysis is still all- 
important for dealing with elements 
and contents not suitable as yet for 
spectrographic methods, and, most 
important of all, for accurate deter- 
mination of alloy contents of spectro- 
graphic standards. Apparatus in the 
chemical laboratory includes mercury 
cathode electrolysis cells for separating, 


by amalgamation, nickel, cobalt, 
chromium, molybdenum, iron, to facili- 
tate subsequent determinations of 
minor elements present, and Unicam 
SP.600 and Spekker absorptiometers 
for colorimetric determinations. 


Mechanical Testing. The mechanical 
testing section, which at present is 
comparatively small, is equipped with 
a 50 ton Denison tensile machine, a 
Houndsfield tensometer, Avery impact 
testing machine, and Erichsen cupping 
machines. 

Testing at room and elevated tem- 
peratures 1s carried out on production 
material, mainly sheet and strip. 


Creep Testing. Every production 
heat of Nimonic alloy except Nimonic 
75 and Nimonic DS is creep tested 
before full processing is undertaken to 
ensure that the material conforms to 
the specifications laid down, and, in 
many cases, further creep tests are per- 
formed on samples taken from the 
final product before release to the 
customer. Routine tests are usually 
carried out at temperatures in the 
range 750°C. to 940°C. and stress of 
7 tons/in? to 21 tons/in?. 

The creep testing section comprises 
at present 60 machines built to a Mond 
Nickel Company design and three auto- 
graphic recording French “Adamel” 
machines. A further 43 machines of 
a new design, incorporating auto- 
graphic recording, are now being 
installed in order to meet the increas- 
ing demands of routine stress-rupture 
testing. Currently, about 400 routine 
creep tests are completed each month. 


Metallographic Section. This section 
follows the usual pattern, and is con- 
cerned with a variety of work, from 
ad hoc laboratory and production inves- 
tigations to long-term development 
work. The equipment includes a 
Vickers projection microscope and 
accessories, and bench microscopes. 
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Microsections are normally prepared 
by mounting in plastics, grinding on 
silicon carbide papers under running 
water, and polishing on diamond 
impregnated cloth. 


Heat-Treatment. Electrically heated 
furnaces, capable of temperatures up 
to 1,300°C., make up the heat-treat- 
ment section, which is housed within 
the workshop. The workshop is 
primarily concerned with the prepara- 
tion of samples for spectrographic and 
chemical analysis, and specimens for 
mechanical and creep testing. 


Quality Control. This separate sec- 
tion of the metallurgical department 
analyses and reviews technical produc- 
tion records with the aim of: 


(i) Presenting weekly analyses of 
yields and rejection of material in all 
production departments, in order to 
pinpoint those aspects of production 
that require immediate attention by 
either production or metallurgical 
department staff. 

(ii) Preparing detailed analyses on 
selected specialized processes, such as 
expansion properties of the various 
grades of Nilo (nickel-iron) alloys. 

(iii) Providing and keeping up-to- 
date internal data sheets and specifica- 
tions for the whole range of production 
alloys and new alloys still in a 
development stage. 

(iv) Providing a service to any other 
department where statistical analysis 
can be used to solve, or help solve, any 
particular problem. 


Inspection Department 


The production of alloys to with- 
stand arduous service conditions, such 
as those.encountered by the Nimonic 
alloys, for example, has necessitated 
the organization of a large and experi- 
enced staff to cover the inspection of 
material at all process stages. 

First, the hot working characteristics 
of each heat are determined over a 
wide range of temperatures before 
general processing is started. This is 
done by carrying out bend and com- 
pression tests on samples prepared 
from test ingots cast from each produc- 
tion heat. In the case of extruded bar 
in Nimonic alloys sold for processing 
to components such as turbine blades, 
a second hot malleability test is carried 
out on samples from the final bar. 
Poor hot workability in any of these 
tests results in the particular cast being 
scrapped. 

Internal soundness of extruded bar 
and section at various stages of pro- 
cessing is checked by ultrasonic and 
eddy current methods. Electro-etching 
and dye penetrants are used for the 
final inspection of machined bar to 
reveal any surface defects that may 
still be present at this stage. 

In the case of Nimonic alloys in bar 
form, samples are cut from the end of 
each extruded length and treated in 
boiling hydrochloric acid to ensure that 
the material is free from massive 
inclusions and/or segregates. 














Metal Industry, 3 October 1958 


Works Visits 


EXTRUDED, 


N this country, the initial develop- 
ment of strong, light aluminium 
alloys was carried out by James 
Booth and Company Limited, and the 
company’s trade mark, “Duralumin,” 
has acquired an international reputa- 
tion. In 1938, it was decided to build 
and equip a new works entirely 
devoted to the production of alu- 
minium alloys, as hitherto brass, 
copper and light alloys had been 
produced on the same plant at the 
various works of the company. A site 
of over thirty acres was acquired at 
Kitts Green, Birmingham, and by con- 
tinual development since 1938, four- 
fifths of the site is now completely 
developed. 

The factory is devoted mainly to the 
production of aluminium alloys in the 
wrought condition but, to a much 
smaller extent, the production of 
magnesium alloys is also carried on. 
The products consist of extruded rods 
and sections, rolled plate, sheet and 
strip, together with drawn tubes and 
wire. These products cover a very 
wide variety of shape and size in a 
comprehensive range of alloys to meet 
the needs of almost all modern com- 
mercial applications. 


Melting and Casting 


The charges for the 10-ton rever- 
beratory furnaces are made up of 
virgin aluminium, aluminium scrap, 
and hardener alloy. The latter is used 
to introduce hardening elements such 
as copper, magnesium, manganese and 
silicon. 

After melting and stirring, the metal 
is raised to a specified temperature, 
and samples are taken for analysis by 
direct reading spectrograph which 
enables a complete analysis to be 
obtained in 5min. When the analysis 
is complete, the metal is tapped into 
ladles and degassed by passing chlorine 
through the metal until the whole of 
the gas has been removed. The 
degassed metal is then skimmed and 
conveyed to a tilting cradle, ready for 
pouring into casting machines operated 
by the semi-continuous casting system. 
These arrangements ensure complete 
flexibility, as material from any 
furnace may be poured into any of the 
casting machines. 

The casting machines produce billets 
or slabs which are cast either singly 
in multiples according to the size 
ind weight of the individual billet or 
lab that is required. For tube produc- 
ion, hollow billets are cast. All billets 
and slabs are immediately subjected 
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Slab milling line showing slabs*descending the conveyor from the saw, and passing through the 
two milling machines with turn-over gear between 


to ultrasonic tests to confirm uni- 
formity of structure and freedom from 
stress cracking. 

From the foundry, billets and slabs 
are taken to the foundry machine shop, 
where the processes are carried out in 
two continuous lines, one dealing with 
the scalping and cutting of slabs for 
rolling and the other dealing with the 
turning and cutting of extrusion billets. 


The foundry also produces the cast 
blocks for subsequent forging by the 
12,000 ton forging press installed else- 
where. From these cast blocks, forg- 
ings up to three tons in weight are 
produced. The forging press was first 
installed by the company in 1937, and 
is still unsurpassed in size anywhere in 
Europe. 

Attached to the foundry there is a 


Boring a 6 in. dia. hole in a hollow cast 20 in. dia. billet on a Swift boring machine 
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department with _ specially-designed 
plant for dealing with the recovery of 
residues, millings and swarf. 


Extrusion Mills 


There are three extrusion mills, 
known as the light, medium and heavy 
extrusion mills. These contain, in all, 
eleven extrusion presses, apart from 
three extrusion presses in the tube 
mill. 

The presses in the light extrusion 
mill range up to 2,000 tons capacity, 
and produce the lighter type of sec- 
tions in an infinite variety of different 
contours. Such sections are used for 
light structural work, for decorative 
purposes, for machining rods, and 
similar applications. : 

Recently, the light extrusion mill 
was extended to accommodate a new 
fully automatic extrusion press, 
believed to be the most up-to-date of 
its kind. The mill is complete with 
plant for all finishing operations, such 
as stretching, straightening and 
cutting. Part of the light extrusion 
mill is devoted to the production of 
drawn wire and sections drawn from 
strip. 

The medium extrusion mill houses 
two presses of 3,000 tons capacity and 
one of 2,000 tons capacity, and is 
equipped for the mass production of 
sections of medium size. The products 





Above: Triple drawbench, drawing at 
maximum speed of 450 ft/min. three 
tubes being loaded on a set of plug rods 
while drawing is proceeding on a 
second set 


Right: Drawing a 16 in. dia. tight alloy 
tube on a 150-ton drawbench 


of this mill are used by many different 
industries, including sections for air- 
craft construction, for the building of 
rail and road transport vehicles, for 
superstructures for ships, and so on. 
In addition, extruded tubes of the 
kind used for scaffolding are produced 
in quantity. 

A considerable proportion of the 
sections produced in the medium 
extrusion mill are subjected to solu- 
tion and precipitation heat-treatment, 
and suitable plant to deal with these 
processes is available, in ‘addition to 
the comprehensive range of machines 
for finishing operations. Of particular 
interest is a large stretching machine 
of nearly 1,100 tons capacity, which 
was originally used for dealing with 
large spars for aircraft and is now 
also used for the controlled stretching 
of heavy plate. 

The heavy extrusion mill contains 
two presses of 5,000 tons capacity 
which are capable of producing large 
structural sections up to a size which 
can be contained within a circum- 
scribing circle of 16 in. diameter. 


Rolling and Heat-Treatment 


The rolling mill produces rolled 
sheet, strip and plate from thicknesses 
of about 0-010 in. up to heavy plate of 
6in. The initial breaking down of the 
slabs is by hot rolling, which has 
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been largely mechanized. Subsequent 
operations are completed by cold 
rolling. This equipment is supple- 
mented with the necessary anneal- 
ing furnaces, guillotines, flattening 
machines, and so on. 

In recent years there has been a 
tendency for aircraft designers to 
utilize parts machined out of thick 
plate in preference to the extruded 
sections previously used. This has 
presented the company with a, serious 
challenge, which it has accepted with 
the same spirit as has characterized its 
activities in the past. 

The main difficulty has been the 
need for controlled stretching to 
prevent the distortion normally result- 
ing from machining operations. Some 
mention has already been made of the 
large stretching machine in operation 
for this purpose, but even this heavy 
plant is not sufficient to meet the latest 
demands of the aircraft industry, and 
an even larger machine is at present 
in course of installation. 

Apart from controlled stretching, 
the cutting, heat-treatment, flattening 
—and, indeed, the moving—of the 
large plates have added to the prob- 
lems. The solution has involved 
considerable capital expenditure, but 
the company can again claim to have 
led the way, and has made a substan- 
tial contribution to the available 
knowledge of these matters. 


Tube Mill 


The tube mill contains three hori- 
zontal extrusion presses for extruding 
the bored billets into tube shells. For 
soft alloys of medium dimensions, 
tubes are subsequently drawn on a 
spectacular high speed triple draw- 
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bench capable of drawing three tubes 
simultaneously at speeds of 400 ft/min. 
in lengths of 100ft. Tube shells of 
the greatest diameter are drawn on a 
drawbench of 150 tons capacity, 
believed to be larger than any available 
elsewhere. This can produce tubes of 
up to 20in. diameter, for which many 
specialized uses have been found, 
including some related to nuclear 
engineering. 

There is also a group of eight tube 
reducing machines, which are particu- 
larly usefui for dealing with alloys 
which harden rapidly and where a fine 
grain structure is essential. In addi- 
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tion, the mill has double plug draw- 
benches, which are necessary for dealing 
with orders for small quantities. 


Technical Control 


All stages of production are subject 
to metallurgical control. There is a 
fully equipped analytical laboratory 
and a comprehensive testing depart- 
ment. Two years ago the company’s 
own personnel designed and con- 
structed an ultrasonic machine capable 
of scanning plates and sections auto- 
matically. This was the first of its 
kind to be used in this country. A 
duplicate machine came into operation 
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one year later, and a larger machine, 
with some new features, is now being 
constructed. 

Whilst the brief description of the 
activities of Kitts Green Duralumin 
Works has tended to emphasize the 
heavy plant available, it should not be 
overlooked that the company is also 
fully equipped to deal with the 
products of smaller dimensions to be 
found in all phases of modern industry. 
In the future, the company will benefit 
to an increasing extent from its asso- 
ciation with the Delta Metal 
Company; Limited following the 
merger last year. 





The Phosphor Bronze Company Ltd. 





URING its 80 years of operation, 
The Phosphor Bronze Co. Ltd. 
has grown tremendously, partic- 
ularly from 1939 onwards, when it was 
incorporated with the Birfield Indus- 
tries Organisation. Prior to World War 
II, the foundries were situated in 
Birmingham and London, with the 
London foundry adjoining the head 
offices, but during 1940 the London 
foundry and offices were destroyed, 
resulting in the transfer of the offices to 
Birmingham and the amalgamation of 
the London and Birmingham foundries 
in Birmingham. However, in 1945, due 
to the urgent need of additional space 
for increased production, development 
and administration facilities, the present 
site was acquired and has since been 
adapted to these requirements. 

The present working area, which is 
situated in the centre of Birmingham, 
covers an area of 150,000 ft.?, and 
includes administration blocks, ferrous 
and non-ferrous sand and centrifugal 
foundries, together with shell and Shaw 
process units etc. 

The variety of castings and alloys 
produced covers most branches of 
industry, including automotive, avia- 
tion, shipping and chemical industries, 
general engineering and now the 
nuclear energy field. 

In 1946, whilst occupying premises 
at Aston and Witton, the production of 
castings was limited to copper and tin 
alloys and a small quantity of nickel 
alloys, together with centrifugal castings 
of a limited size. However, since the 
transfer to Bradford Street, additional 
development has been made on centri- 
fugal casting techniques, increased 
machine shop facilities, together with 
the development of:— 

Shell Mould Production; Shaw Pro- 
cess Production; Alloy Steel; Nodular 
Iron; and the CO: Process. 

The steel foundry was originally 
planned as a unit to produce alloy steel 
and nickel alloys in shell moulds only, 
but it is now producing, in addition, low 
alloy and carbon steels together with 
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spheroidal iron by other methods as well 
as shell mould. It is envisaged that the 
production of spheroidal iron will be 
greatly increased during the next 12 
months. With such a variety of alloys 
to control, it is essential to have an 
efficient material control centre. The 
main functioning of the material control 
department is alloy control and the issue 
to the melting departments of batches 
of metal, in their correct proportion, 
for the manufacture of castings and 
ingots etc. It is under the supervision of 
a metallurgist, who is directly respons- 
ible to the chief metallurgist and 
liaison between the laboratory and 
material control is maintained to ensure 
compositional control of all products. 

In an effort to conserve space, it was 
decided to embark on a system of 
palletization, and the material control 
department was equipped with a large 
number of steel pallets, each capable of 
holding approximately 2 tons of copper- 









base ingots or scrap, and capable of 
being stacked. A 6,000 Ib. fork lift 
truck was purchased, which would 
facilitate handling and permit rapid 
transport of any bin of metal in this 
department to any melting shop. 

All bought-out raw and alloyed metals 
are binned, batched and quarantined, 
pending laboratory release. Arisings 
also—i.e., runners, heads etc., when 
returned from the fettling shop, are put 
into special identified bins to await 
re-issue with a proportion of new 
metals. Because of the variety of 
alloys produced, a colour identification 
scheme is limited to the more special- 
ised non-ferrous alloys etc., such as 
manganese bronze, aluminium bronze, 
*‘Superston”’ and the nickel alloys. All 
steel and nodular iron castings are 
batched in the steel bins and are 100 
per cent checked for analysis. 

The ingot shop is supervised by the 
metal controller, the melting units 


Fig. 1—Ingotting department, with Morgan swarf recovery furnace in foreground and 3,000 Ib 


furnace in the background 
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Fig. 2—Section of non-ferrous centrifugal foundry 


consisting of three 3,000 lb. oil-fired 
rotary furnaces, capable of melting a 
full charge in 14 hr., four oil-fired 
Morgan 300 lb. pit furnaces and one 
Morgan oil-fired rotary crucible furnace 
for the recovery of aluminium bronze, 
manganese bronze and brass_ swarf. 
This department produces ingots from 
virgin material for the well-known 
“Cog Wheel’ brand alloys, both for 
internal use and external sales. All 
metal arisings such as scrap heads, 
swarf and other residues, when 
required, are melted and cast into 
ingots. This material, when proved, is 
used for making secondary alloys. 
Each cast from the 3,000 Ib. oil-fired 
rotary furnace is batched and binned 
and held, prior to release from the 
laboratory, before re-issue. It is also 
the practice to recover all swarf in this 
department, and it was found that the 
Morgan oil-fired rotary crucible furnace 
was ideal for the recovery of brass, 
manganese, and aluminium bronze 
swarf, giving a high metal yield. 50/50 
cupro nickel shot and special master 
alloys are also made here, again both 
for internal use and external sales. 
Adjoining the ingot shop is the 
phosphorizing department, for the 
production of phosphor copper and 
phosphor tin. The melting units are 
Morgan 600 Ib. oil-fired lip axis 
furnaces, fitted with remote control 
units to enable the operator to be 
completely clear of the fumes when 
pouring. The plant is semi-automatic, 
the ingot conveyor being under floor 
level, one ingot mould being in position 
at one time for filling. The fumes from 
this plant can be particularly objection- 
able and an extraction plant was 
installed to collect the fumes and 


prevent them spreading to other parts 
of the works. 

The cast bar department produces 
phosphor bronze and gunmetal bar 


stock, both solid and cored. The 
melting units are oil-fired and consist 
of a number of 120 Ib. and 600 Ib. oil- 
fired Morgan crucible furnaces. Origin- 
ally, loam cores were used for cored bar 
production, but since the advent of the 
shell mould process, shell cores were 
introduced and, where 4-5 experienced 
loam core makers were required, one 
operator can produce all the cores 
necessary. The machines for pro- 
ducing the cores are of the company’s 
own design. Abrasive wheels are used 
for cutting heads off the smaller size 
bars and cold steel saws are used for the 
larger diameter bars and the practice of 
centreless grinding, for the removal of 
hard outer skin, has been in operation 
for a long time, so helping customers in 
lower tool costs. 

The production of centrifugal cast- 
ings is carried out in three foundries, 
for reasons of melting capacity and 
alloy considerations. These are:— 

The normal non-ferrous centrifugal 

foundry producing horizontal and 

medium size vertical castings. 

The heavy non-ferrous sand foundry 

for the production of the larger 

vertical castings. 

The steel foundry for ferrous alloys 

for medium size horizontal and 

vertically produced castings. 

The non-ferrous centrifugal foundry 
produces the majority of copper and 
copper-based alloys and nickel alloy 
castings, the melting being carried out 
in oil-fired pit furnaces and one 600 Ib. 
Morgan oil-fired crucible furnace. 
The department is equipped with a 
variety of horizontal machines, capable 
of producing castings from a few 
pounds to approximately 10 cwt., the 
sizes varying from 6 in. long and 2 in. 
internal diameter, up to 5 ft. long and 2 
ft. diameter. The vertical machines 
produce castings of approximately 600 
Ib. in weight. Typical products are 
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Fig. 3—View of heavy non-ferrous foundry 


and 


phosphor bronze gear blanks 
roller bearing housings. 

In the heavy non-ferrous foundry 
there are two centrifugal machines 
made by Hundt & Weber, Germany, 
with varying capacities to produce 
castings up to 30 cwt., of varying 
dimensions on one machine, and the 
larger machine, castings up to 5 tons. 
The maximum size blank produced so 
far on the larger machine, was 5 ft. in 
diameter and approximately 2} tons 
cast weight, although, with specially- 
designed dies, castings can be made of 
even larger diameter. 

In both of these foundries steel dies 
are used wherever possible, although, 
on occasions, castings have to be made 
in sand dies or cores. 

The section of the steel foundry 
devoted to centrifugal castings is 
equipped with horizontal machines and 
two vertical machines, these latter 
machines being used in a pit for safety. 
The castings are produced in a variety 
of alloys, ranging from alloy steels, 
spheroidal iron, Ni-resist and nickel 
alloys. 

In the non-ferrous sand foundries 
there are a heavy section, a light and 
medium section, a shell department and 
a fettling department. 

These foundries, as mentioned above, 
supply castings to a wide range of 
industrial applications, producing most 
of the copper-base alloys, such as 
phosphor bronze, which includes the 
well-known Cog Wheel Brand varieties, 
gunmetals, manganese and aluminium 
bronze, together with the new alumin- 
ium manganese bronze, namely “‘Super- 
ston’’. which is produced under licence. 
Further, the foundries have a wide 
experience in the manufacture of pure 
H.C. copper and chromium copper 
castings, which are usually in the form 
of electrode holders, for the electric 
melting furnace industry. 
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Fig. 4—View of mechanized section of medium foundry 


A. semi-automatic, Beardsley-Piper 
sand unit feeds both the heavy, and the 
light and medium foundries with a unit 
sand. Naturally-bonded Bromsgrove 
sand is used, together with a proportion 
of old sand plus additional binder, 
where necessary, in the form of 
bentonite. The used sand is collected 
on to an underground conveyor belt 
from the automatic knock-outs and 
returned to the storage unit after being 
screened and magneted. 

In the heavy foundry, basically to 
conserve floor space, a_ specially- 
designed gas-fired mould drying stove 
was constructed below floor level, the 
roof being made of removable steel 
covers thereby saving the floor space 
usually occupied by the conventional 
bogey. However, with the advent of the 
CO, process, it is hoped to eliminate 
this stove at some future date. 

In the medium foundry there are the 
usual moulding machines for the pro- 
duction of large quantities of railway 
bearings and other such large running 
lines. The melting units in the heavy 
foundry are:—two 3,000 lb. oil-fired 
rotary furnaces, three 600 Ib. oil-fired 
Morgan lip axis tilted furnaces and six 
300 lb. oil-tired Morgan pit furnaces. 

In the medium and light foundry 
there are four 600 Ib. oil-fired Morgan 
lip axis tilted furnaces and two 120 lb. 
oil-fired Morgan pit furnaces. 

The melting arrangements are such 
that, with a specially-designed overhead 
crane track, molten metal in ladles can 
be transferred from the ingot depart- 
ment to the foundry to augment the 
melting facilities, when required to 
produce a total melt of 18,000 lb. The 
largest melt called for, to date, has been 
approximately 12,000 Ib. 

The shell moulding department has 
progressed from the original method of 
shell production using single plates, to 


a semi-automatic machine producing 
shells at a much faster rate. Mould 
production is carried out with Polygram 
machines, namely:—2 Mark IV rotary 
machines, 2 Mark VI oversize machines, 
and 3 Simplex machines, for the 
manufacture of biscuits from 6 in. = 6 
in. up to 2 ft. square. 

Cores are blown using Polygram core 
blowing machines and with pre-coated 
sand and, with the exception of a few 
special assemblies, the majority of 
mould closing is carried out by using 
the Bakelite hot to hot resin and a 
vacuum closure machine for joining the 
halves of the moulds together. All 
shells are produced and assembled in 
this department for both ferrous and 


Fig. 5—Section of shell moulding department 
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non-ferrous foundries. The assembled 
moulds are then conveyed to the 
foundries requiring them. The shell 
moulds in the steel foundry are placed 
on sand beds in trays for casting and, 
until recently this has been the practice 
in the non-ferrous foundry. However, 
a casting machine, believed to be the 
first to be used in this country, has now 
been completed and will be used for 
the casting of metal into shell moulds. 
The machine, which is similar to an 
Acme core drying stove, consists of a 
series of long trays on a conveyor, into 
which biscuits are placed and when cast, 
the trays, which are moving continu- 
ously, are elevated. They are then 
carried upwards on the conveyor and, 
when they finally reach the discharge 
end, the castings are cool enough for 
knocking out. This machine conserves 
space, and creates a cleaner atmosphere 
in the foundry by carrying the fumes 
away from the casters. 

The fettling department is equipped 
with normal abrasive cut-off wheels and 
band saws for the removal of heads etc., 
and the usual plant for the cleaning of 
castings, consisting of a Tilghman 
Wheelabrator for rough castings, and a 
Vapour Blast for Shaw and fine 
finished castings, together with a small 
hand-operated cabinet using fine shot. 

Originally planned to produce alloy 
steels in shell moulds, the steel foundry 
has greatly increased its activities, 
producing castings by the Shaw and 
centrifugal processes, and is now 
utilising the CO, method for the 
manufacture of castings in the conven- 
tional moulding technique. In addition, 
castings in other alloys are now being 
produced, such as carbon steel, Ni-resist, 
and now spheroidal iron, and it is 
confidently expected that business in 
the spheroidal iron field will increase 
rapidly. 

Melting is carried out in Efco high 
frequency furnaces, of the following 








288 Works Visits 


capacity: 2—10 cwt. furnaces, 2—5 
cwt. furnaces, 2—1 cwt. furnaces and 
1—25 Ib. indirect arc furnace. With 
these units it is possible to obtain one 
melt of 1,800 lb. at any given time. The 
installation of a 1-ton basic arc furnace 
is being considered at the present time 
to help in the economic utilisation of all 
steel scrap arisings and enable the 
purchase of cheaper steel. 

The CO, process using the conven- 
tional bank of CO, cylinders, with a 
heater supplied by The Carbon Dioxide 
Co. Ltd., was first installed in the steel 
foundry for moulding production, and 
single cylinders of CO, were used in the 
non-ferrous foundry for a few selected 
castings. The advantages of this 
process are apparent, particularly in the 
heavy non-ferrous foundry where, 
during the preparation of large castings 
the moulds have to be transported to 
the drying stove for either over-night 
drying or in some cases, for two days. 
With the advent of the CO, process this 
is eliminated. The moulds and cores 
are made, hardened off, and the mould 
closed on site. -This obviously results 
in a considerable saving in fuel and 
reduction of labour charges involved 
when transporting moulds to and from 
the drying stoves. The heaviest casting 
made to date by this process in the non- 
ferrous foundry has been approxi- 
mately 5 tons, together with the 
runners and risers. Now that this 
process is‘ beginning to be extensively 
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used, three I.C.I. liquifiers (each 
holding 100 Ib. dry ice) have been 
installed and linked up with a ring main 
capable of piping CO, gas to all parts of 
the foundry and it is hoped shortly to 
dispense completely with all conven- 
tional drying stoves in the foundries. 

In the past ten years an increased 
demand for machined castings, together 
with the increased production of 
ceatrifugal castings requiring either 
rough or finish machining, has led to an 
increase in machine shop requirements. 
Old and inefficient machines were 
replaced, resulting in greater efficiency 
in machine shop practice and permit- 
ting wider scope in the size of castings 
which could be machined. 

The new equipment consists of: 
Herbert & Ward combination turret 
lathes, Nos.: 7, 8, 9, and 10, a Sculford 
centre lathe with 50 in. chuck and 17 ft. 
bed, and Graffenstaden & Webster 
Bennett vertical boring mills with 36 in. 
< 48 in. x 60 in. tables with a job 
length of 51 in. 

With increased machine shop facili- 
ties, machined casting inspection has 
been developed and a large staff of 
inspectors is employed to ensure that 
castings despatched to customers are 
both sound visually, and dimensionally 
correct. Pressure testing is also carried 
out by this department, and it 
is shortly planned to add magnetic 
crack detection, together with ink 
methods for the examination of non- 
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magnetic steels and non-ferrous alloys. 

Gamma rays are used extensively for 
casting examination, and a 2-curie 
source of Cobalt 60 and 2-curie source 
of Iridium 192 are used for this purpose. 
All prototype castings are examined to 
prove soundness of gating and feeding 
techniques by this method. 

The metallurgical department has 
up to date and well equipped labora- 
tories and ensures that the products of 
the foundries are up to the highest 
standards, also providing the usual 
services sO necessary to foundries for 
efficient control. This department 
consists of a non-ferrous chemical 
laboratory, and a ferrous chemical 
laboratory, a mechanical testing depart- 
ment, which adjoins the small heat- 
treatment laboratory (used for 
development work), a metallographic 
department, and a sand and pyrometry 
laboratory. 

Pyrometry control receives consider- 
able attention and the sand foundry 
management are insistent on good 
pyrometry service. This department is 
situated in the centre of the foundries 
in order to maintain pyrometers, which 
are, in the heavy foundry, Tinsley rare 
metal thermocouples, in the medium 
foundry, Honeywell Brown rare metal 
thermocouples, in the _ centrifugal 
foundry, wall indicators and Chromel- 
Alumel thermocouples, and in the steel 
foundry, Honeywell Brown rare metal 
thermocouples~and indicators. 


Birmetals Limited 


T the Woodgate Works of Bir- 
metals Ltd. production is 
exclusively devoted to light alloys 

in their various wrought semi-manu- 
factured forms, such as sheet, coil, flat 
strip, extruded section, rod, bar, drawn 
tube and wire. 

Upwards of twenty aluminium-base 
alloys and over ten magnesium-base 
alloys are included in the company’s 
range. The largest proportion of 
aluminium-base materials comprises the 
“Birmabright” group of aluminium- 
magnesium alloys which have become 
established constructional alloys in 
shipbuilding, in automobile engineer- 
ing, in architecture and in transport. In 
these fields their high corrosion resist- 
ance allied to their ease of formability, 
ready weldability and the property of 
developing adequate strength as a 
result of work-hardening during fabri- 
cating, renders them particularly 
suitable for a wide variety of applica- 
tions. Apart from this series, the 
“Birmetal” range of heat-treatable 
alloys is also manufactured and covers 
the aluminium-magnesium-silicon 
group, the aluminium-copper-magnes- 
ium-silicon-manganese alloys and the 
aluminium-zinc-magnesium-copper al- 
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loys, these two latter groups being 
principally required by aircraft con- 
structors. 

Special alloys of higher purity base 
are in supply to the automobile industry 
for decorative car trim where a high 
grade bright anodized finish is 
demanded; these higher purity materials 
also find application for atomic energy 
purposes where their particular value 
lies in improved corrosion resistance to 
cooling waters and lowering of the 
neutron capture cross-section of the 
alloy. 

Among the magnesium-base alloys 
those of the magnesium-aluminium- 
zinc series and the magnesium-man- 
ganese series find the greatest favour in 
purely commercial applications at the 
present moment. Magnesium-zinc- 
zirconium alloys, which in some forms 
show higher strength properties, are 
generally suitable for the needs of the 
Services, although the former alloys are 
also supplied to Ministry specifications. 
During the past few years the bulk 
manufacture of a special magnesium- 
base alloy containing aluminium and 
beryllium has been undertaken for the 
United Kingdom Atomic Energy 
Authority. This alloy was originally 


developed for its special nuclear proper- 
ties and its compatibility with uranium 
fuel elements and the carbon dioxide 
cooling gas of the Calder Hall reactor. 
The hundreds of tons of this alloy 
already supplied are fulfilling all the 
present requirements for uranium fuel 
cartridges for reactors of this type and 
it is confidently expected that demands 
will also be met by magnesium alloys 
for similar purposes in the gas-cooled 
nuclear power reactor stations now 
being built for the Central Electricity 
Generating Board. Manufacture of a 
wide range of alloys and forms such as 
described above must necessarily in- 
volve flexibility of producing equipment 
and, indeed, the Woodgate works has 
been laid out with this end in view 
rather than for the mass production of 
a restricted range of alloys in very long 
runs. In this sense it is a jobbing mill, 
the main object being to accommodate 
the ever changing needs of the variety of 
industries served. 

The works had its origin in the 
erection of the first buildings on the 
present site in 1937 following the 
planning of the facility by the parent 
company, Birmid Industries Ltd., as a 
natural complement to its extensive 
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Fig. 1—General view of casting machines and holding furnace 


interest in the production of high grade 
light alloy castings for the domestic, 
automobile and the rapidly growing 
aircraft industry. Its situation on a site 
of 162 acres on the western boundary 
of Birmingham was chosen primarily by 
virtue of the clean atmosphere of this 
almost rural area and this factor is still 
regarded as most important in the 
production of alloys of good surface 
finish, particularly in so far as the 
rolled production is concerned. Up to 
date the developed factory area oc- 
cupies about 47 acres including addi- 
tions now taking place to accommodate 
modification schemes for improved 
production. 

In keeping with the policy of flexibil- 
ity and ready supply, provision has been 
made for production on site of all 
extrusion billets and rolling slabs used 
by the fabrication departments. The 
melting, alloying and casting operations 
for both aluminium- and magnesium- 
base alloys take place under one roof, 
where the layout has been designed as 
far as possible to reduce unnecessary 
movement of material between opera- 
tions. 

Aluminium alloy production is based 
mainly on a line of oil-fired reverbera- 
tory furnaces of 15 tons capacity as the 
primary melting units, the metal being 
subsequently transferred directly to 
adjoining holding furnaces which ac- 
commodate 8-ton charges. The latter 
units are electrically-heated and pro- 
vided with tilting gear to allow direct 
pouring via short launders to the 
casting machines. Thus a continuity of 
melting and casting cycles is maintained 
with intervening periods for settling and 
degassing operations in the holding 
furnaces. By these means adequate 
control of the gas content, so vital to the 
production of blister-free materials, is 
achieved. Instrument control of firing 
operations in the melting units and close 
attention to insulation and loading 


sequences yield very satisfactory figures 
for melting rates. 

All casting is performed by the 
“direct chill semi-continuous” method, 
employing both hydraulically and 
mechanically operated machines, the 
latter, of the company’s own design, 
being particularly favoured on account 
of greater freedom from maintenance 
problems. Billets and slabs up to 22 ft. 
in length and up to 4 tons in weight may 
be produced on these machines, which 
are arranged to accommodate multiple 
numbers of the smaller diameter billets, 
or one or two of the largest size in order 
to maintain an efficient production rate 
from all melts. Each operator is in full 
charge of all factors governing the 
process by means of a conveniently 
situated control panel. This grouping of 
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instruments and valves has been found 
to give better control over surface 
quality and freedom from metallurgical 
defects which is so essential at this 
stage if final production to the highest 
standards is to be achieved with low 
rejection rates from intervening pro- 
cesses and inspections. Fig. 1 shows the 
layout of furnaces and casting machines 
for the production of slabs. 

Magnesium alloys are produced in 
rather smaller quantities, being handled 
in a line of pot-type furnaces in which 
the melting, alloying, refining and 
fluxing aperations are carried out 
preparatory to direct transfer into semi- 
continuous casting machines which 
provide for ingots up to 13 ft. long. 
Both extrusion billets and rolling slabs 
are produced on these machines. Two 
basic techniques of molten metal 
handling are employed. In one method 
the molten metal is cast by lip axis 
pouring from the crucible in which 
melting and refining has taken place 
and in some instances this involves 
intermediate decanting and blending 
operations. In a second method, where 
larger quantities of a certain class of 
alloy are"to be made, the liquid metal is 
pumped from melting to alloying pot 
and thence to holding pot or casting pot 
and finally directly to the mould of the 
casting machines. Each method has its 
technical or economic advantages for 
certain items of production. Due to the 
strong tendency of most magnesium 
alloys to oxidize when molten, continu- 
ous care must be exercised in the 
provision of protective flux or gas 
covers to avoid reaction at the surfaces 
which may lead to inclusions of oxide. 
The line of cast steel crucibles used for 
the transfer of metal by pumping is 
shown in Fig. 2. 

Slabs and billets are lifted from the 
casting machine pits and transferred to 
a series of saws for cutting to extrusion 
or rolling length. They are identified at 


Fig. 2—Arrangement for pumping molten metal in the magnesium melting department 
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this stage and passed to the quarantine 
stores to await release by the laboratory 
and inspection departments. Accord- 
ing to end use such release may demand, 
in addition to chemical analysis, the 
selection of etched macrostructure 
samples, X-ray examination, or in the 
case of the larger cast ingots examina- 
tion by ultrasonic flaw detection. 
Magnesium alloys all receive a special 
humidity test on macro slices for the 
purpose of avoiding residual flux 
inclusions. , 

Some twelve months ago the first 
semi-automatic unit in this country for 
the purpose of detecting central cracks 
in billets transferred direct from the 
casting machines was installed in this 
department. This equipment by the 
British firm of Kelvin & Hughes Ltd. 
is illustrated in Figs. 3 and 4 which 
show respectively the probe carriage in 
position over the submerged billet at 
the start of scanning and the instrument 
console in the control room. By 
special arrangement of the probe 
system and electronic circuits it is 
possible with this equipment to search 
for central fissure-type defects in 
billets which still retain the “as cast” 
surface. For a more critical evaluation 
of billet quality it may be desirable to 
examine the billet after producing a 
smooth machined exterior surface. This 
can be done by the semi-automatic 
method and where special techniques 
are required to detect defects nearer the 
surface it is more usual to rely at 
present on manual scanning methods. 

Much of the analytical work essential 
to the control of composition of the cast 
material is carried out on a Hilger 
Medium Quartz Direct Reading Spec- 
trograph which is calibrated to cover the 
principal elements in both aluminium 
and magnesium alloys. Frequent use is 
made of this equipment on a 24 hr. 
basis for rapid checking of melts before 
casting with correction of composition, 
if necessary, at this stage. Conventional 


Figs. 3 and 4—Crack detection in cast billets by the ultrasonic immersion technique 











analytical methods are employed in the 
evaluation of standards for spectro- 
graphic analysis and for the determina- 
tion of other elements not covered 
thereby. 

There are two hot breaking-down 
mills for the production of sheet and 
strip in the various alloys. The main 
mill, feeding both wide and narrow 
strip production and supplying blanks 
for the principal items of flat sheet, is a 
2-high, 68 in. wide reversing mill. The 
mill is capable of rolling slabs up to 1 
ton in weight and is driven by an 
electrical power unit capable of develop- 
ing a peak output of 3,000 h.p. 

The preheating facilities for slabs up 
to 38 in. wide 63 in. long x 9 in. 
thick are provided by two conveyor 
hearth electric resistance furnaces each 
rated at 450 kW. Heavy rolled plate 
between } in. and 2 in. thick is trans- 
ferred directly to a plate saw in an 
adjacent department while gauges of 
plate for subsequent rolling to single 
sheet items are taken off at one end of 
the run-out table where they are cut to 
size by a heavy duty shear. The usual 
blank thickness for the subsequent 
rolling processes varies between ¥ in. 
and ¥ in. The opposite end of the 
run-out table leads to an edge trimmer, 
flying shear and coiler for the produc- 
tion of coiled blank for subsequent 
reduction by strip rolling. 

Circulating and filtration equipment 
is provided for the soluble rolling oil 
supplied to the main hot mill. Mainten- 
ance of the correct balance of this 
lubricant and skill in its application 
govern to a very large extent the 
success of the rolling operation and the 
surface quality obtained. 

After annealing, stock from the 
breakdown mill is de-coiled on a 
multi-roll unit with integral leveller 
which is situated just in front of the 
main strip mill. This mill, a 4-high 
reversing type, has 69 in. 16 in. 
diameter working rolls with 44 in. 
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diameter backing-up rolls and is fully 
equipped with hydraulically-operated 
drum and feed gear to handle all 
thicknesses of coil between 0-020 in. 
and $in. In Fig. 5 the general layout of 
this bay is shown and Fig. 6 gives a 
closer view of the 4-high mill. 

With intermediate anneals as re- 
quired, according to the alloy being 
processed, the 4-high mill performs 
three functions. Its main purpose is to 
provide wide strip at the more popular 
finished gauges. This may be marketed 
in coil form or as sized sheets after 
passing through a cut-to-length line. 
The mill also supplies intermediate 
gauge stock which is finished at 
narrower widths on other coil mills or 
is sheared for final processing as single 
sheets on 2-high mills. 

Flash annealing facilities are close at 
hand for the sheet cut from this coil 
stock and after suitable side or end 
trimming and flattening as required, 
the sheet from these units passes 
directly to inspection and despatch 
facilities in the same production line. 

There are four small strip mills in an 
adjacent bay which enable production 
of widths up to 2 ft. and down to 0-008 
in. thick to be undertaken. The main 
2-high reversing strip mill in this 
section has 40 in. wide roll barrels and 
in addition to its operation on alumin- 
ium alloys, it has also been used for the 
successful hot finishing of coiled strip 
in magnesium alloys. There is a second 
2-high mill of similar width, and for the 
production of close tolerance coil and 
strip there are two cluster mills, the 
larger of which has 64 in. diameter = 22 
in. wide working rolls. 

There are pit type preheating and 
annealing furnaces located in this 
section near the largest mill, thus giving 
a favourable combination for hot 
working magnesium alloys. In addition 
to the furnace equipment this strip 
section also has a group of small 
slitters, roller levellers and shears which 
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provide for the final operations. Much 
of the finished strip from these mills is 
subject to inspection for uniformity of 
gauge by a beta-ray thickness testing 
device. 

The second hot breaking down mill 
performs two main functions. It 
provides the essential rolling facilities 
for cast magnesium alloy slabs and 
handles also special items of production 
in aluminium alloys such as anodizing 
and polishing quality sheet which need 
close attention at this stage. This mill 
is 79 in. wide with rolls 32 in. diameter, 
driven by a 600 h.p. synchronous 
motor and is of the 2-high unidirectional 
type with a _hydraulically-operated 
rising throw-over table. —Two conveyor 
hearth electric resistance furnaces feed 
this mill, special care being taken to 
attain therein the temperature uniform- 
ity required for the rolling of cast 
magnesium alloy slabs. Special homo- 
genising treatments prior to rolling are 
also carried out in these furnaces. 

In the general sheet mill are situated 
two main lines of 2-high rolling 
stands most of which were installed just 
prior to the beginning of the last war. 
These mills have electrical screw-down 
equipment but there are also three mills 
with wheel-operated mechanical screw- 
down arrangements. Two major roll 
widths, of 60 in. and 83 in. barrel 
length respectively, are fitted in these 
mill stands. The disposition of the 
mills in two main lines running the 
length of the department, with motor 
drives in the centre of each line, gives 
an arrangement providing for easy 
circulation of work loads to and from 
the annealing furnaces, levellers, shears, 


Fig. 5—Principal breaking-down mill and wide strip rolling line 


etc. which are situated between the two 
lines. 

The prime purpose of these mills is 
the production of high surface quality 
sheet in the various alloys, among 
which the polishing and anodizing 
quality materials in the aluminium- 
magnesium ‘“Birmabright” _ series 
feature prominently. 

In the final operations section a sheet 
stretcher of 300 tons capacity will 
handle sheets up to 20 ft. 6 ft. and 
among the various levellers, the largest 
will take plates up to 4 in. thick by 6 ft. 
wide. 

Salt bath heat-treatment, inter- 
process pickling or degreasing facilities 
and final chemical treatment baths for 
aluminium and magnesium alloys are 
all housed in a separate bay served by 
its own overhead travelling crane. 
Shipbuilding plate, which is a major 
item of production, is commonly re- 
quired to receive Alocrom chemical 
pretreatment in this department as a 
key for a subsequent priming coat of 
paint which is applied immediately 
before despatch in an adjacent bay. A 
stock of several of the common sizes of 
marine plate is maintained in this 
condition. 

There are nine extrusion presses 
altogether in the Woodgate works and 
these range in size from 3,500 tons 
down to 650 tons, two of the larger 
presses being provided with auxiliary 
piercing ram equipment. 

Eight of these presses are situated in 
the two main extrusion departments and 
deal with the production of a wide 
range of light and heavy sections and 
bars, etc. The smallest product ex- 
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truded is y¥ in. diameter magnesium 
alloy welding wire; the largest are I, 
H and T sections which fall within a 
circle of 14 in. diameter. Some typical 
extruded forms .in regular production 
may be mentioned. Among the lighter 
sections, decorative beadings, mould- 
ings, car trim sections, wire stock for 
redrawing and magnesium anode rod 
are found. Medium weight extrusions 
enter into the markets for architectural 
glazing bars, window frame sections, 
commercial vehicle body components, 
scaffold tubes and ladder sections, to 
name but,a few applications. Finally, 
the heavy range of sections used in 
general structural and aircraft engineer- 
ing are featured. 

The layout of the two extrusion 
departments is basically similar, indeed 
provision has been made for a con- 
siderable interchangeability of equip- 
ment so that orders may be switched at 
short notice from one press to another 
to fulfil the urgent demands of 
customers. Three common billet 
diameters of 5} in., 8§ in. and 11} in. 
can be accommodated in both depart- 
ments, while smaller and larger 
diameters are confined to one or the 
other. 

Central air-hydraulic accumulator 
systems situated at one end of the shops 
provide power for the extrusion equip- 
ment and the arrangement of preheat 
furnaces, presses, heat-treatment 
furnaces, straightening and cutting 
equipment is designed for rapid flow of 
materials through the department. The 
general arrangement of one extrusion 
area may be seen in Fig. 7. 


Preheating equipment of various 
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Fig. 6—The main 4-high strip mill showing de-coiling unit in the foreground 


types is installed for the different 
presses; both gravity feed roller hearth 
and chain hearth conveyor type electric 
resistance furnaces are in use and three 
of the small and medium size presses 
are fitted with low frequency induction 
heating units. The earliest of these 
induction furnaces was installed some 
five years ago and was of the company’s 
own design and manufacture. 

As the extruded products leave the 
press they may be water- or air- 
quenched on emerging from the die or 
subsequently heat-treated in separate 
salt baths or air furnaces. Many items 
also require a final precipitation heat- 
treatment which is carried out in 


horizontal air-circulating resistance- 
heated furnaces of which there are 
three of a maximum length of 33 ft., 
similar in length to the largest salt 
bath. Other heat-treatment equipment 
available consists of two 27 ft. vertical 
forced air-circulation electrically-heated 
furnaces which are principally used for 
the solution treatment of tubes and 
delicate sections on which distortion 
due to quenching stresses can be 
minimized by direct vertical quenching 
through the bottom door into the water 
tank below. 

As a complement to these treatment 
facilities a number of stretching 
machines are installed which cover a 


Fig. 7—A section of the extrusion department incorporating 2,000 and 3,000-ton presses 
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range from 25 tons to 350 tons capacity 
and accommodate sections up to a 
length of 60 ft. on one of these units. 
The usual facilities for sawing to 
length, reeling, roll rectification and 
section straightening complete the 
equipment required for the finishing 
operations, all of which are located at 
the far end of the department adjacent 
to the inspection and despatch bays. 

Tube production at Woodgate forms 
a prominent part of the company’s 
activity and is housed in a separate 
building which was used during the war 
for heavy extrusion production. A 
2,500 ton extrusion press having an 
auxiliary 500 ton piercing ram and fed 
by a pusher hearth type electric 
resistance preheat furnace provides the 
necessary tube shells for the single 
chain type draw benches on which the 
initial breaking down passes are given. 
The general layout of this tube depart- 
ment is designed for rapid production 
of high quality tube. Two triple draw 
push pointing semi-automatic draw 
benches are installed and are capable of 
handling tubes up to 55 ft. in length. 
The larger of these drawing machines 
is of 60,000 lb. capacity and will 
accommodate tubes up to 44 in. 
diameter while the smaller, of 12,000 
lb. capacity can handle tubes up to 
14 in. diameter. The maximum draw- 
ing speed for three tubes at a time is 
350 ft/min. The tubes are auto- 
matically off loaded from the benches 
and transferred with the minimum of 
handling by cradle sling and overhead 
crane to the degreasing, straightening 
and final cutting sections of the 
department. One of these draw benches 
is illustrated in Fig. 8. 
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Fig. 8—Part of the tube mill showing a semi-automatic draw bench 


Inter-process annealing is carried out 
in two electric resistance heated 
horizontal forced air circulation batch 
type furnaces taking tubes up to 40 ft. 
long, prior degreasing being carried out 
in a special trichlorethylene degreasing 
unit sunk into the floor adjacent to 
these furnaces. This degreasing unit is 
arranged for rapid heating, circulation 
and recondensation of the solvent 
vapour and incorporates its own clean- 
ing and redistillation system. Rotary 
and swage type tagging machines are 
installed for the several conventional 
type draw benches. These benches 
range from 3 to 30 tons in capacity and 
are mainly used for breakdown facilities 
for the semi-automatic plant or are set 
up for specialities such as_ section 
drawing from strip in coil. Reeling 
machines of the multi-roll type are 
provided for final straightening of tubes. 

The production of tube covers the 
range of sizes from 4 in. diameter up to 
10 in. diameter in heat-treatable and 
non-heat-treatable alloys. The “Birma- 
bright” range of aluminium-magnesium 
alloys accounts for a large proportion of 
the latter which are supplied for such 
diverse applications as television anten- 
nae, garden furniture, aircraft fittings and 
transport requirements among others. 

A number of smaller departments are 
devoted to speciality products such as 
rivet and welding wire, small forgings 
in magnesium alloys, polishing of 
reflector and anodizing quality sheet and 
magnesium alloy photo-engraving plates 
for the printing trade. In connection 
with this latter activity Birmetals Ltd. 
have been responsible for the licensing 
of a revolutionary plate etching process 
and the building of a special machine 
for its operation in Great Britain and 
Northern Europe, on behalf of the Dow 
Chemical Company of the United 
States. For this purpose, a fully 
contained research, demonstration and 














teaching laboratory forms part of the 
technical service facilities associated 
therewith. 

A separate department is engaged in 
experimental welding and metal fabrica- 
tion to assist customers in developing 
new ideas and products up to the stage 
where they become more properly their 
own concern. 

Tool room and engineering shop 
facilities are established to cover the full 
requirements of all departments and 
enable the whole works to be self- 
supporting with regard to tools, jigs, 
fixtures, plant renovation and mainten- 
ance. 

Finally, in order to assist sales to 
customers who may need quantities not 
immediately in current production a 
stock warehouse accommodates well 
over 300 different sizes, tempers and 
grades of material in various standard 
forms of sheet and extrusions. 

In order to maintain technical control 
of this wide diversity of products, the 
metallurgical and chemical laboratories, 
and the inspection organization provide 
service at all stages of production. To 
highlight the activities of these depart- 
ments a few examples may be 
mentioned in relation to _ specific 
products. A significant proportion of 
the output of the sheet and strip mill is 
concerned with automobile body press- 
ing stock for which special requirements 
of grain size control, temper uniformity 
and surface finish demand routine tests 
of the product to determine physical 
properties and uniformity of structure. 
In another field, the exacting require- 
ments of the Atomic Energy Authority 
and the aircraft industry stipulate 
freedom from non-metallic inclusions 
or other flaws to a very high standard 
and to achieve this it is mecessary to 
institute ultrasonic flaw detection and 
X-ray examination and the selection of 
etched macro sections at both early and 
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late stages in the process, the guiding 
rule being to avoid processing of faulty 
material rather than to rely purely on a 
final inspection stage to raise rejections. 

Routine inter-process control is also 
extended to the majority of extruded 
products and particular care is exer- 
cised with extrusion conditions to 
control “‘back end” effects and the 
liability to form coarse peripheral grain. 

Magnesium alloys receive especial 
attention in that the final properties 
achieved in many cases are significantly 
dependent upon processing conditions 
such as the range of rolling, extrusion, 
forging or other hot working tempera- 
ture. In order to achieve technically 
sound and economically practicable 
techniques a section of the laboratory 
has the special responsibility of main- 
taining liaison between sales and 
production on the one hand, and the 
development and service sections of the 
metallurgical and inspection depart- 
ments on the other. 

Assessment of problems connected 
with finishing of light alloys is also 
carried out as a function of the technical 
department. For this purpose a small 
section exists where brightening, 
anodizing, chemical treatment and paint 
application methods can be studied, 
followed where required by trials and 
routine tests on material from produc- 
tion runs. 

Continuous technical liaison is main- 
tained with external research and 
development organizations, and with the 
other companies in the Birmid Indus- 
tries Group. In this connection mention 
should be made of the close contact 
maintained with Birmidal Develop- 
ments Ltd., an associate company, who 
are responsible for long term investiga- 
tional work within the group covering 
fields of creep, fatigue and corrosion 
testing and the examination of special 
processes. 
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Ionic Plating Company Ltd. 


By A. W. WALLBANK, B.s-., F.R.1.¢. 


HE idea of a plating company to 

serve the manufacturing units of 

the Guest Keen & Nettlefold 
Group first came to life at the end of 
the War but it was 1949 before trading 
began in premises in Grove Street, 
Smethwick, previously in use as a light 
alloy foundry. The company grew 
rapidly and soon reached the limits of 
its size in the confines of Grove Street. 
A part of the Green & Hughes site at 
Dudley was taken over in 1953, and 
eventually the Green & Hughes factory 
itself was absorbed. There are now 
four main sections each carrying out 
quite distinct branches of electro- 
deposition and employing approxi- 
mately 400 people. 

The work is entirely electroplating 
and related processing of the products 
of other companies both within and 
without the Group. The plating vats 
and barrels of Ionic are fed by the 
production lines of a great number of 
customer companies, large and small, 
each of whom expects rapid service and 
priority treatment. Demands therefore 
vary very considerably from day to day, 
and even from hour to hour, and every 
section has to be sufficiently flexible to 
deal economically and efficiently with a 
wide variety of components requiring 
different treatments to different stand- 
ards of quality. 


Barrel Plating 

Work which can be handled in bulk 
such as screws, nuts, bolts and small 
pressings is barrel plated at Grove 


Street. The components are cleaned in 
baskets carried on crates handled by 
overhead cranes and are then plated in 
a variety of barrels. The type of barrel 
depends primarily on the size of the 
batch of work and it is this question of 
batch size which is the greatest problem 
to this section. On average, approxi- 
mately 5 million components are plated 
every day and these are spread over 
about 500 separate orders each of which 
must be kept quite distinct through 
every processing stage and eventually 
be returned to the correct customer. 
The orders themselves can vary from 
tons to literally a teaspoonful—in fact 
at least 200 orders every day are less 
than 5 lb. in weight. 

The larger orders are plated in 
horizontal barrels grouped in banks of 
five. The cleaned material in baskets is 
emptied into the barrels which are 
traversed on overhead runways and 
lowered into the plating tanks. Plating 
continues for the predetermined time, 
which will vary according to the 
specification required and the area of 
the material making up the barrel load. 
Barrels are then removed, traversed toa 
rinse and the contents emptied through 
a chute into centrifuges for drying. 
Smaller loads are plated either in 
horizontal barrels of the self-emptying 
type or in inclined barrels of varying 
sizes. 

Chromium is applied to work which 
has previously been nickel plated in 
barrels of quite different design. Large 
orders are fed by vibrators to continuous 


automatic barrels, while smaller orders 
are plated as batches in smaller units. 
In both types of barrels the peculiar 
technical difficulties of chromium plat- 
ing necessitate very close control of 
both plant and solutions. 

Since a large proportion of the work 
plated is to specification and on all 
products the margin between cost and 
price is low, the control of plating 
thickness is vital. This is achieved by 
careful regulation of area of load, time 
of plating and of current applied 
supplemented by frequent thickness 
determinations. On threaded work to 
specification, samples are taken from 
the barrel and tested for thickness in the 
plating shop itself before the barrel is 
removed from the plating solution. 

The finishes applied in this section 
are zinc and cadmium in both dull and 
bright forms; copper and brass, which 
may be used as a preliminary deposit or 
may become the basis of subsequent 
oxidized finishes; nickel both as a 
finish and as a base for chromium; tin; 
silver; and chromium. 


General Vat Plating 

This section, also at Grove Street, 
applies the same range of finishes as in 
barrel plating but deals with com- 
ponents which, because of their size or 
character, could not be treated in bulk. 
The components are suspended individ- 
ually -on spring jigs or wired on to 
frames which are transferred by hand 
through a sequence of cleaning solu- 
tions, plating vats, and drying ovens. 


Left: Some of the horizontal barrels 


Below: Bright chrome barrels with vibratory feeds 
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Automatic bright nickel plant with filtration plant in foreground 


The components plated are extra- 
ordinarily varied in nature and in 
finish so that, with the exception of a 
small automatic zinc unit, the vats are 
wholly hand-operated. 

The vats are ranged in two main 
groups: 

The white finishes, i.e. dull and 
bright zinc, cadmium and tin, are fed 
from a common cleaning battery 
designed to attack and remove any 
permutation of grease, dirt, oxide or 
scale which might occur on steel 
components. 

The chromium section consists of 
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copper, nickel and chromium vats 
which are fed from four separate 
cleaning lines designed to process 
brass, steel, aluminium and zinc-based 
articles. The nickel solutions employed 
are of the organic bright and semi- 
bright type. 

This whole assembly of vats is 
arranged within a continuous conveyor 
which carries jigs of plated work 
through a drying tunnel to the unwiring 
and inspection sections. 

Material for chromium plating is 
polished in a typical general purpose 
polishing shop consisting primarily of 


Hard chrome plating 
on large drum 
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hand-operated lathes arranged in rows 
and exhausted through ducts which are 
built into steel cabinets which surround 
each polishing machine. A battery of 
small automatics is used for polishing 
screw heads. 


Bumper Bar Plating 

This very new section of the factory, 
at Dudley, is designed to deal with 
bumper bars and related pressings such 
as overriders. The flexibility of the 
Grove Street section has been sacrificed 
in favour of a wholly integrated polish- 
ing and plating unit interconnected by 
conveyors *with as many processes as 
practicable automatic in nature. 

The bumper bar pressings as received 
are polished by hand on abrasive belts. 
They are then suspended ladder- 
fashion on jigs holding ten or more bars 
at a time and these bars are traversed 
through a long sequence of cleaning and 
nickel plating solutions by girls 
operating travelling cranes. The salient 
feature of this plant is that the nickel 
solution is designed to “‘level’’ lines left 
by polishing. After nickel plating the 
bars are unjigged and polished on two 
large automatic straight-line machines, 
one of which polishes the main section 
of the bar while the other polishes the 
ends. The nickel plated and polished bar 
then proceeds to the chromium plating 
unit similar in character to the nickel 
section and, after chromium plating, 
the bars are sprayed on the back with 
aluminium paint and assembled with 
their back bars and overriders. 

Overriders and similar small press- 
ings are polished, assembled on jigs, and 
the jigs are hung on an indexing 
conveyor which automatically loads on 
to a fully automatic return-type bright 
nickel chromium plant. The jigs are 
returned automatically to the indexing 
conveyor which carries them through a 
drying oven to unjigging, spraying and 
assembly. The whole of the factory is 
interconnected by a larger indexing 
conveyor which carries pressings from 
shop to shop and is fed from the inter- 
stage inspection units so that the 
required rate of flow is maintained. 


Heavy Deposit Plating 

This section of the factory, also at 
Dudley, was originally designed for 
plating jet aircraft components with 
heavy nickel and later with hard 
chromium in addition. The hard 
chromium development led to the 
installation of a temporary plant at 
London Works for plating large cast- 
iron drum driers and this in turn 
caused the company to be selected by 
the Admiralty for the plating of naval 
guns. In 1955, special plant was 
constructed at Dudley for the larger 
calibre guns and the London Works 
venture transferred to that site. 

At present the heavy deposit plating 
section is engaged in three fields of 
work. Heavy nickel is applied to 
aircraft, nuclear energy components 
and general engineering parts. Heavy 
copper is deposited upon a variety of 
articles as a stop-off prior to selective 
hardening. Hard chromium is applied 
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in varying thicknesses to tools, gauges, 
brake cylinders, camshafts, crankshafts 
and shafts and dies of all kinds. 

As far as possible the four production 
sections of the factory work as self- 
contained units with their own techni- 
cal, progress, and production staffs. 
Departments which serve the company 
as a whole are housed at Grove Street 
and include primarily Accounts, Sales, 
Maintenance, and Research and 
Development. 

The central maintenance department 
is under the control of a chief engineer 
who has a drawing office in which 
layouts are planned, jigs designed and 
special items of plant devised and 
developed. In the fitting shop these 
items are manufactured and the plant 
and jigs throughout the factory over- 
hauled and repaired. The maintenance 
programme is deliberately designed to 
avoid rather than cure plant troubles. 

In addition to the analytical labora- 
tory, there is a research laboratory and 
a small scale plating plant in which 
proprietary solutions are tested and 
processes developed for future use. Up 
to the present the work has led primarily 
to minor improvements in process 
technique and to trouble-shooting on 
particular components but the section 
can claim to have made considerable 
headway in the accurate plating of 
screw threads, in deposition on titan- 





Part of the heavy nickel plating section 


ium, on porcelain and on plastics, and 
in the deposition of magnetic alloys and 
aluminium. 

It would be impossible in this short 
article to give any idea of the range and 
variety of components plated by Ionic 
and the complexity of the finishes which 
are applied. It is, however, indicative 
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of the demand for a specialized plating 
service that in less than ten years the 


company, planned simply to plate 
screws, has grown into one of the largest 
plating organizations in Europe, hand- 
ling components from screws little 
larger than grains of sand to drums and 
gun barrels many tons in weight. 


Metallisation Limited 


SPRAYING 


ETAL spraying in the year 1922 
was in its earliest stages of 


commercial development, and 
in that year the company of Metallisa- 
tion Ltd. was formed. In the thirty- 
five years that have elapsed, much 
progress in all branches of the 
technique has been made, and it is 
possible to trace the history of the 
process and its development from the 
impressions obtained from a tour of 
the main works of the company at 
Dudley. 

Though occupying a total area of 
only 14,000 yd*, the plant is the largest 
single contracting unit of its kind in 
Europe, and possibly in the world. 
The present trend is to disperse 
smaller contract works over different 
areas of the country, and associate 
plants of the company are now estab- 
lished in Scotland, South Wales, 
London, and shortly on the North-East 
coast. Mobile teams are available for 
work on site. 

Originally it was felt that the 
geographical position in the heart of 
the industrial Midlands was ideally 


accessible for the reception of work 
from most parts of the country, and 
particularly 


was a favourable 


this 


PROTECTIVE 


By R. E. MANSFORD 


COATINGS OF 


factor during the completion, about ten 
years ago, of the largest single metal 
spraying contract ever undertaken. 
During the erection of the new Steel 
Company of Wales’ plant at Margam, 
the steelwork above crane level, some 
29,000 tons in this contract, was 
aluminium sprayed prior to painting. 
This steelwork is in excellent condition 
after ten years in a steel works atmos- 
phere, and all the subsequent buildings 
of the Steel Company have been 
similarly treated. The girder sections 
were rolled in the North of England 
and were processed on route to the 
site at South Wales, 

The establishment of contract metal 
spraying works in South Wales, in the 
west of Scotland, and on the North- 
East Coast, is the outcome of the 
demand made for the process in the 
heavy industrial zones situated around 
the steel-making areas. 

The protection of steelwork against 
corrosion accounts for the bulk of the 
work passing through the Dudley 
plant, and the consumption of zinc 
and aluminium far exceeds that of all 
the other metals. Nevertheless, the 
process is very versatile, and it is not 
uncommon to find a dozen or more 


NON-FERROUS 


METALS 


metals and alloys, with melting points 
ranging from tin at 232°C. to molyb- 
denum at 2,620°C., being sprayed in 
any one day. The variety of work 
treated is also very wide, from small 
electrical components to large partly 
fabricated bridge sections. Dough 
bowls, hospital beds, gas cylinders, 
lorry chassis, crankshafts, and liquid 
transport tanks, are but a few examples 
of work that may be awaiting a sprayed 
metal coating. 

The rapid growth in nuclear engin- 
eering work has made its influence 
felt in the industry, and newer metals, 
such as niobium and zirconium, are 
now in demand as coatings. There 
has also been a marked increase in the 
use of cadmium in the sprayed form, 
for heavy coatings are useful as a 
barrier against neutron radiation. 

As the demand increased, the works 
at Dudley has been enlarged by adding 
a number of shops, each dealing with 
a particular type of work, and, as is 
usual in such cases, the siting is far 
from ideal. Inspectors, equipped with 
non-destructive thickness meters, are 
posted in each section. One shop 
deals with the spraying of articles that 
can be conveniently handled on trucks. 
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The normal preparation for metal 
spraying is grit-blasting with angular 
chilled white iron or alumina abrasive, 
and this shop is equipped with six 
shotblasting rooms fitted with extractor 
fans and bag-type filters. A 2-23 cwt. 
capacity “Wheelabrator Tumblast ” 
machine with a self-contained dust 
collector deals with the surface pre- 
paration of small articles. Toxic 
metals, such as lead and cadmium, are 
sprayed in a separate room fitted with 
an extractor fan to atmosphere. The 
operators spraying these metals wear 
protective clothing, including helmets 
supplied with pressurized air. 

Steel parts to be protected against 
oxidation in the range 550°-950°C. 
are given a special treatment, known 
in this country as “aluminizing.” This 
involves spraying with aluminium or a 
special alloy, followed by a diffusion 
heat-treatment at 850°-900°C. A large 
gas-fired muffle furnace, fitted with 
temperature recorders and _  auto- 
matically controlled, is used for heat- 
treatment, and this furnace is also 
sited in the general shop. A cylindrical 
furnace, especially designed for 
aluminizing bell-type furnace covers, 
stands outside the shop. 

A second shop is especially equipped 
to deal with long runs of articles where 
the number and shape of the com- 
ponents lend themselves to semi- 
automatic treatment, or warrant the 
installation of special handling facili- 
ties. Five shotblasting rooms provide 
the necessary surface preparation in 
this shop, and a gas-heated trichloro- 
ethylene degreaser is used should the 
articles require solvent cleaning prior 
to gritblasting. 

Large structures that cannot be grit- 
blasted in the shotblast rooms are 
prepared and sprayed in a third shop, 
equipped with six portable gritblasting 
machines and ventilated by eight 24 in. 
diameter 6,000 ft?/min. fans. Trans- 
port problems are the only limitations 
on the size of article that can be treated 
at the Dudley works. 

The main Dudley to Worcester rail- 
way is adjacent to the works, and a 
Butters Scotch derrick, of three tons 
capacity, is used to handle articles 
between the works yard and the 
private railway siding. Two Ransome 
Rapier petrol-electric mobile cranes, 
of 34 tons and 74 tons capacity respec- 
tively, handie work brougnt in by road 
transport. : 

Long lengths of structural steelwork, 
beams and girders are treated in a 
large semi-automatic plant installed in 
the fourth shop. This plant, the first 
mechanical spraying plant of its kind 
ind still the largest yet constructed, is 
equipped with 28 spraying nozzles 
fitted in banks. Gritblasting of 
material to be treated in this plant is 
arried out in an adjacent four- 
vheeled Wheelabrator mounted over 

roller conveyor. Each wheel is 
apable of handling 4001b. cast iron 
rit per minute. 

The spraying of steels and non- 
ferrous alloys for the building-up of 
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Wheelabrator and automatic spraying plant for treating structural steelwork 


worn or wrongly machined parts, is 
carried out in a separate shop. A lot 
of this work is on journals of crank- 
shafts and similar cylindrical surfaces, 
and in order to facilitate the applica- 
tion of an even thickness of coating, 
the work is rotated as the pistol 
traverses the length to be sprayed. 
Special turntables are used for small 
crankshafts and other work is normally 
prepared in lathes, the largest of which 
can accommodate jobs up to 14 ft. 3 in. 
long and 3lin. diameter. An adjoin- 
ing machine shop prepares the shafts 
by cutting a rough thread on the 
surface to be sprayed. This prepara- 
tion is preferred to gritblasting where 
heavy deposits are to be applied to 
large diameters. Finishing of the 
built-up deposits by grinding is also 


carried out in the machine shop. 

All the spraying shops require con- 
siderable quantities of compressed air, 
oxygen and fuel gas, and a compressor 
house situated in the centre of the 
works supplies blasting pens and 
points for hand pistols with com- 
pressed air at 501lb/in*. An additional 
line supplies air at 801b/in? to the 
larger tool post pistols and spraying 
plants. 

The compressors in use on the 
50 lb/in? line are two Ingersoll-Rand 
horizontal types, each of 820 ft®/min. 
capacity at 501b/in*, a similar model 
of 320 ft? / min. capacity, and a 
Broom-Wade vertical compressor of 
350 ft?/min. capacity. The high pres- 
sure line is fed by a Broom-Wade twin 
cylinder vertical model of 220 ft?/min. 


Aluminium-sprayed tanks for bulk liquid transport 
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Sprayed tubular steel sections 


capacity at 80lb/in? and a smaller 
Broom-Wade compressor capable of 
supplying 20 ft*/min. at 100 lb/in?. 
Oxygen is piped to all parts of the 
works from an outdoor cold evaporator 
of 47,000 ft? capacity. This plant was 
the first of its kind to be installed in 
the open air. Cylinder oxygen is used 
on site work and where the bulk 
oxygen supply is not available. 

Any convenient fuel gas can be used 
in the spraying pistols, and the tools 
are readily adapted from one gas to 
another. Cylinder propane is the fuel 
in general use at present, but acetylene 
is used for spraying molybdenum and 
similar metals of high melting point 
where the maximum flame tempera- 
ture is necessary. The large automatic 
plant operates on coal gas, and this gas 
can be used in any part of the works. 
Two Reval 15 ft® vertical gas compres- 
sors and a 50ft® Broom-Wade twin 
cylinder vertical compressor boost the 
pressure from the town main to 
40 Ib/in?. 

The metals for spraying are supplied 
in wire form, in diameters from 1 mm. 
to ys in., and each coil is of a weight 
and size easily handled by one man. 
The only exception to the use of wire 
for the production of the metallic 
coatings is in the “Spraywelding” pro- 
cess for applying the Colmonoy hard- 
facing alloys. These materials are too 
brittle to be drawn into wire and are 
sprayed from powder. The “Spray- 
welding” process differs from normal 
metal spraying in that the sprayed 
coating is subsequently fused and the 
bond to the base metal is a true 
weld. 

A comparatively recent innovation 
at Metallisation is the application of 
non-metallic coatings, and the term 
“metal spraying” now no longer covers 
all the activities of the company. The 
years of experience gained in the 
design of pistols for spraying metals 
proved invaluable when the field was 
extended to include the flame spraying 
of ceramics, such as alumina, zirconia, 
and zircon. Sprayed at the opposite 
end of the temperature scale are 
plastics coatings of nylon and poly- 
thene. Both these materials are applied 


in their natural colours, as_ the 
emphasis is on industrial applications 
involving wear and corrosion resist- 
ance, rather than on purely decorative 
finishes. Brushed-on coatings of 
“Hypalon” and “Neoprene” provide 
protection against chemical attack 
where the other coatings are unsuit- 
able, and “Neoprene” is also used to 
resist abrasion. 

A well-ventilated prefabricated con- 
crete building houses the department 
dealing with the non-metallic coatings. 
Infra-red lamps are installed for 
surface heating and heat curing of the 
rubber-type coatings, and the shop 
also contains a low temperature electric 
sintering oven. 

Manufacture of the pistol com- 
ponents, assembly and testing, are 
carried out in a modern precision 
engineering factory situated at Wed- 
nesbury, a few miles from the con- 
tracting works. This factory also 
houses the servicing department and a 
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school for pistol operators, where cus- 
tomers who have purchased pistols 
may send their staff for expert training 
in the use of the equipment. 

All technical information is made 
available to users of the process, and 
over the years much data on the per- 
formance of coatings under many 
different conditions have been col- 
lected. Sprayed metals possess a 
number of properties peculiar to their 
sprayed state, and these properties are 
investigated in a small chemical 
laboratory equipped for chemical 
analysis, metallographic work, and 
corrosion testing. This laboratory is 
part of the administrative block at the 
Dudley works, and the flat roof 
provides a convenient corrosion testing 
site in an industrial atmosphere that 
corrodes mild steel at a rate exceeding 
0-004 in. each year. New processes 
and equipment are investigated in a 
development laboratory working in 
close collaboration with the chemical 
laboratory. Sprayed electrical circuits, 
the production of moulds, and the use 
of sprayed metals as catalysts, are but 
a few of the more recent applications 
of metal spraying quite different from 
the original idea of applying coatings 
for protection against corrosion. An 
interesting experimental plant is being 
used to produce coatings of reactive 
metals, by melting the metal by high 
frequency induction and replacing the 
usual compressed air propellant by an 
inert gas such as argon. 

New uses for the process continue 
to come into operation and this, 
together with the increasing awareness 
throughout industry of the need to give 
long-term protection against corrosion, 
ensures that the rate of progress made 
by metal spraying since 1922 will be at 
least maintained, and probably sur- 
passed, during the coming years. 


Men and Metals 


Senior vice-president of the Institute 
of Metals and director of the British 
Non-Ferrous Metals Research Asso- 
ciation, Mr. G. L. Bailey, who gave 
the Autumn Lecture at the Golden 
Jubilee meeting in Birmingham of the 
Institute of Metals, was educated at 
King Edward VI Grammar School, 


Five Ways, Birmingham, and the 
University of Birmingham, where he 
graduated in metallurgy in 1921. 
After post-graduate work, for which 
he was awarded the M.Sc., he joined 
the Metallurgical Branch of the 


Research Department at Woolwich, 
where he remained until taking up a 
post with the British Non-Ferrous 
Metals Research Association, with 
which he has served successively as 
chief of the development department, 
deputy director, and (since 1944) as 
director. 


After 45 years’ association with Wolf 
Electric Tools Limited, Mr. R. F. 
Hatto, sales director of the company, 
retired from his position with the 
company. He joined the company in 
1913 and was subsequently appointed 
sales manager of the electric tool divi- 
sion. He was appointed sales director 
in 1939. 


At the annual meeting of the British 
Standards Institution, Mr. R. E. 
Huffam, who is a director of Unilever 
Limited, was elected President. The 
Hon. Geoffrey Cunliffe, deputy chair- 
man and managing director of the 
British Aluminium group of com- 
panies, has been appointed chairman 
of the finance committee of the B.S.I. 
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Industrial News 


Home 


and Overseas 





New Offices 


After 33 years at Victoria Street, 
Bristol, Philpott and Cowlin Ltd., and its 
associate company, Pee-Cee Engineering 
Supplies Ltd., have now opened their 
new warehouse and offices at 115-119 
West Street, Bedminster, Bristol, 3. Their 
new telephone number is Bristol 61447-8. 


Process Heating 


Opened on Tuesday last at the 
M.A.N.W.E.B. Development Centre in 
Paradise Street, Liverpool, is the Process 
Heating for Industry Exhibition, which 
has been organized by Metropolitan- 
Vickers Electrical Co. Ltd., in collabora- 
tion with the Merseyside and North 
Wales Electricity Board. Among the wide 
range of products to be seen is a com- 
plete working paint-stoving plant illus- 
trating the high production rate achieved 
with the new Metrovick infra-red pro- 
jector equipment, also immersion heaters, 
workshop process heaters, etc. Of par- 
ticular interest to the shipping industry 
are a wire rope parting machine and a 
rivet heater. 

In addition, the exhibition includes a 
Birlec furnace for heat treatment of com- 
ponents, and many examples from the 
workshop heating appliances by Barlow 
Whitney Ltd. The exhibition will remain 
open until next Friday, October 10. 


Aluminium Bronze Alloys 


A new publication, “The Development 
of High Tensile Aluminium Bronze Alloys 
for Marine Propellers,” has been issued 
by The Mond Nickel Company Limited. 
The excellent mechanical properties of 
the complex aluminium bronze alloys 
containing nickel, and their resistance to 
corrosion and erosion, have led to a 
remarkable increase in their use for many 
types of marine propellers, with out- 
standing economic advantages. 

The illustrated publication, based on a 
Paper presented to the Institute of Dutch 
Shipbuilders and Shipowners in 1957, des- 
cribes the various technical and produc- 
tion factors involved, and how they must 
be applied in practice if satisfactory resuits 
are to be obtained. The results of pre- 
liminary sea trials are also given. The 
publication is available, free of charge, 
from The Mond Nickel Company 
Limited. 


Lead and Zinc in Germany 

It is reported from Diisseldorf that 
West German lead and zinc producers are 
expected to increase their efforts te obtain 
Government protection for their indus- 
tries as a result of the U.S. decision to 
cut imports of these metals by 20 per 
cent. Trade sources said the U.S. 
decision had taken them by surprise. 
Chey had not expected such a step to be 
taken in view of the results of the recent 
United Nations conference on lead and 

inc in London. 

West Germany’s lead and zinc pro- 
ducers have for some months been urging 
the Government to arrange some form of 
aid to restore their competitiveness. 
‘Temporary credits worth about 30 million 
n — have been proposed for this 

ipose. The mines point out that lead 
a ~ zinc producers throughout the world 
are affected by the present crisis, but 
that West Germany is the only country 


among major producers which has not yet 
introduced protective measures. The 
close-down of mines has resulted in a 
reduction in the number of mineworkers 
to less than 5,000 from 7,500. 


Analytical Chemistry 

On Wednesday next (October 8), an 
ordinary meeting of the Midlands Section 
of the Society for Analytical Chemistry 
will be held in the Technical College, 
The Butts, Coventry, at 7 p.m., when a 
discussion will take place on “The Deter- 
mination of Trace Impurities in Metals.” 


Light Alloy Street Lamps 

A new range of 15 ft. light alloy street- 
lighting columns for use on Class “B” 
roads and footpaths has been introduced 
by the A.E.I. Lamp and Lighting Co. 
Ltd. These may be used with tungsten, 
mercury, or fluorescent lanterns, and are 
known as the “Leader” range. A new 
extrusion technique, operated exclusively 
by the company, makes it possible to 
produce light, elegant columns from 
aluminium alloy. 

It is understood that these columns are 
made from a corrosion-resistant magnesium 
aluminium alloy which need not be painted 
unless it is to be used where excessively 
corrosive elements are present in the 
atmosphere. These columns are said to 
be so light that they may be erected with 
great economy. Each column can be 
carried comfortably by one man, even 
when fitted with a lantern and control 
gear, and, consequently, columns can be 
delivered to the site wired-up and com- 
pletely ready for connection to the supply. 


One of the new ‘‘Leader’’ light alloy lamp 
standards 








No crane or lifting tackle is needed for 
their erection, and in many subsoils 
concrete filling is unnecessary. 

The lantern itself has a magnesium 
aluminium alloy sheet canopy, with 
silicon aluminium castings, and a clear 
“Perspex” bowl which hinges on “Diaken” 
blocks. The optical system consists of 
anodized aluminium reflectors. 


Metal Finishing 

A one-day Symposium on “Technical 
Control in Electroplating” has been 
arranged by the Institute of Metal Finish- 
ing to take place on Wednesday, Novem- 
ber 19 next at the Charing Cross Hotel, 
Strand, London, W.C.2. The morning 
session will be held from 10.45 a.m. to 
12.45 p.m., and the afternoon session 
from 2.15 to 4 p.m. Full details of the 
programme are available from the offices 
of the Institute, 32 Great Ormond 
Street, London, W.C.1. 


Malayan Tin Concentrates 


Production of tin-in-concentrates in 
Malaya in August was equivalent to 
2,791 tons of tin metal against 3,196 tons 
in July, according to an _ extract from 
Malayan mining statistics. Total deliveries 
of tin-concentrates from mines to smelters 
for July and August—the first and second 
months of the third quota period—were 
153,380 piculs, equivalent to 6,866 tons of 
metal at 75-2 per cent, and formed a part 
of the Federation’s permissible ‘export 
amount. At the end of August there were 
422 active tin mines, compared with 465 
at the end of July. 


Australian Mining 


A warning that the Australian mining 
industry indefinitely faces new and more 
difficult marketing conditions was given 
by the Commonwealth Bureau of Mineral 
Resources in its quarterly review of 
mining. The review said that the norm 
of the metal industry was for production 
capacity to be in excess of real consump- 
tion. This situation was necessary if 
industry was to be assured of supplies, 
but it raised problems of fluctuating 
prices. 

Australia had passed through a period 
of artificial mineral shortage and was back 
to the norm. The period of easy market- 
ing on the sellers’ market had passed, 
the review said, and a buyers’ market 
must henceforth be exploited. The 
Australian industry contained few execu- 
tives with experience of pre-war buyers’ 
markets for metals. The lesson must, 
therefore, be learned that in normal times 
a market could not be gained by waiting 
for it to present itself. Australian sales- 
men must systematically cover the world 
if the industry was to return to capacity 
output and resume expansion. 


Laboratory Lighting 


A new laboratory, devoted mainly to 
testing all types of coverings for winding 
wires, has been opened by British 
Insulated Callender’s Cables Limited at 
their Huyton Quarry, Lancs., works. 

A high standard of illumination is pro- 
vided over the benches and test apparatus 
by the use of the Lumenated ceiling light- 
ing system. Four large panels—totalling 
over 800 ft?—have been installed, and 
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are fitted flush with the overall false 
ceiling surround of off-white acoustic 
ules 


Above each Lumenated ceiling area, in 
the void under the pitched roof, are 
installed eighteen 5 ft. 80 W warm white 
fluorescent tubes fitted with reflectors. 
The light is evenly diffused through the 


sheets of corrugated plastics to give 
shadow-free lighting throughout the 
laboratory. The lighting system was 


supplied and installed by Lumenated 


Ceilings Ltd. 


Brass and Copper Tubing 

It is announced by the Export Services 
Branch of the Board of Trade that it has 
been informed by the British Consulate- 
General at Cleveland, U.S.A., that the 
National Copper and Smelting Company, 
of 1862 East 123rd Street, Cleveland 6, 
Ohio, who are manufacturers of seamless 
brass and copper tubing, wish to widen 
their operations to include handling 
imported tubing. The particular kind 
they have in mind is high quality preci- 
sion made copper and brass tubing in 
diameters up to 1 in. and _ satisfying 
American A.S.T.M. Standards. They, 
therefore, would like to get in touch with 
a United Kingdom manufacturer and 
exporter of such tubing for the purpose 
of negotiating an agency or distributor- 
ship to cover the United States or any 
part thereof. They would be willing to 
import on their own account and to hold 
stocks for distribution through their exist- 
ing sales organization. 

The National Copper and Smelting 
Company were established in 1917 as 
manufacturers of seamless copper and 
brass tubing. They sell tubing to general 
industries, railways, automotive industry, 
refrigerating and air-conditioning equip- 
ment manufacturers throughout the U.S.A. 
The company have a factory covering 
45,000 ft2 of floor space in the outlying 
industrial district of Cleveland, and have 
about 100 employees. They distribute 
through twelve manufacturers’ agents in 
the principal industrial centres. The 
National Copper and Smelting Company 
are considered to be a suitable connection 
for United Kingdom firms. 

Manufacturers interested in _ this 
enquiry should write as soon as possible 
direct to the U.S. concern, addressing 
their letters for the attention of Mr. 
Curtis Lee Smith, Jr. It is important 
that quotations should show both f.o.b. 
and c.if. prices in U.S. dollars. 


News from Birmingham 

The unemployment figure of 1-7 per 
cent for the Midland region is still con- 
siderably below the national average. 
This favourable position is largely due to 
the prosperity of the motor trade, which 
continues to run at a high level and 
provides work for not only thousands 
inside the car factories but for many 
more in ancillary trades. Nevertheless, 
there is some concern about the rise in 
unemployment as compared with a year 
ago. It is a sign of the changed con- 
ditions that some firms in the engineering 
trades now have no vacancies even for 
skilled workers. Industry has also had 
to face an exceptional school-leaving 
“bulge” within recent weeks, and some 
time may elapse before this is smoothed 
out 

Iron and steel makers believe that 
although recovery in the industry may be 
delayed for some months, the present 
level of output is unlikely to drop further 





The monetary position is easier, and it 
seems reasonable to suppose that some of 
the schemes of capital expenditure which 
were temporarily abandoned some months 
ago will be revived shortly. Meanwhile, 
some sections of the industry continue 
active, including plates and sheets. Plates 
are easier to secure, and better deliveries 
are being made to shipyards. Makers of 
heavy forgings are busy, and there is a 
strong demand for iron for heavy engin- 
eering castings. The re-rolling steel 
trade continues to work below capacity. 


Electronic Instruments 


An exhibition of electronic instruments 
is being held on Tuesday, Wednesday 
and Thursday of next week at the 
Engineering Centre, Stephenson Place, 
Birmingham, by Servomex Controls Ltd., 
Crowborough, Sussex. 


Aluminium Foil Plant 

Canadian and British capital is being 
used in the erection of an A£1,000,000 
plant at Cabramatta for the manufacture 
of aluminium foil, Mr. James Cahill, the 
New South Wales Premier, has announced. 
The new industry is being set up by 
Aluminium Foils (Australia) Pty. Ltd., a 
subsidiary of Australian Aluminium 
Company Limited. 


Soviet Lead Deposits 


New lead deposits have been dis- 
covered in Central Kazakhstan, Soviet 
Central Asia, according to the Soviet 
news agency Tass. The deposits lie near 
the earth surface. Added.to others made 
in the area in the last few years, the new 
discoveries now make Kazakhstan a lead- 
producing area as important as the Altai, 
hitherto the main producer of lead in the 
Soviet Union, Tass added. 


Export Cuts Urged 


A cut in lead and zinc exports by all 
producing nations is favoured by the 
directors of the Broken Hill group of 
mining companies until some _ world 
rationalization scheme has been estab- 
lished. This was indicated last week 
when Broken Hill Associated Smelters 
Pry. Limited and _ Electrolytic Zinc 
Ltd. made their first official statements on 
the United States imposition of lead and 
zinc import quotas. Mr. R. V. Wilson, 
business manager of Electrolytic Zinc, 
said he did not expect that the imposition 
of quotas on zinc imports into the United 
States would seriously affect the com- 
pany’s pesition. Before the import quotas 
were announced the company had already 
budgeted for reduced sales because of the 
drop in United States consumption. 

The company was having no difficulty 
in selling all its zinc production at 
present, but a substantial percentage of 
this output was sold within Australia for 
domestic consumption. Mr. Wilson said, 
however, that the company might face 
more serious competition in other export 
markets if zinc which had previously been 
sent by other countries to the United 
States was diverted to other markets and 
sold in competition with the Australian 
metal. The directors of the Broken Hill 
group expressed the belief that all 
producing nations should support recom- 
mendations to the United Nations com- 
mittee for a reduction of exports. 

Australia could recover a major part 
of her lead and zinc markets lost in the 
United States by selling to Japan, Mr. 
Chubei Itoh, leader of a Japanese trade 
and economic mission, said in Darwin. 
The nine-man mission arrived here for a 
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month’s stay in Australia and New 
Zealand. Mr. Itoh said: “Japan is very 
short of zinc and lead, and we certainly 
would like to buy big quantities from 
Australia. At present we are buying some 
supplies in China and some in Russia.” 


The B.S.I. 
At the annual general meeting of th 


British Standards Institution, held in 
London last week, the retiring President, 
Sir Herbert Manzoni, in his review of 
the annual report of the Institution for 
1957-58, referred to two outstanding 
trends: the enlarged scope and import- 
ance of international collaboration on 
standards, and the increase in public 
recognition on the work of the Institution. 

The annual report indicated the 
tremendous amouut of work which had 
gone on day by day throughout the year 
in some 2,800 committees, which had 
held no fewer than 4,320 meetings. Sir 
Herbert went on: “If the working year is 
represented by 250 days then there has 
been a new or revised British Standard 
published at a rate exceeding one each 
day.” Sales of standards—“the index of 
the usefulness of our work”—had again 
risen during the year: to a new record 
figure. 

One of the most pleasing items was a 
record increase in the number of new 
subscribing members—from 9,000 to 
nearly 10,000 during the year. 

There had been a rise, too, in the 
number of standards under which cer- 
tification mark licences were granted— 
the emphasis being on those items where 
safety was an important factor. Such 
marking schemes involve testing and, to 
help meet the continuing increase in the 
work, B.S.I. was setting up a new centre 
at Hemel Hempstead where much of the 
testing under the mark schemes would 
be carried out. 

In the international field, Sir Herbert 
noted the evident intention of newly- 
developing countries to follow closely in 
adopting as national standards the recom- 
mendations of the I.S.O. and I.E.C. The 
need for strong and effective participation 
by the United Kingdom in drafting these 
recommendations has been recently re- 
emphasized by B.S.I.’s Export Panel. 
The Industry Standards Committees of 
B.S.I. had been asked to re-examine their 
many items of work in the light of the 
possible introduction of a European Free 
Trade Area. 

At the end of his general survey, Sir 
Herbert briefly reviewed the year’s work 
among B.S.I.’s_ five main _ industrial 
sectors: Engineering, Building, Chemical, 
Textile, and Codes of Practice. 


Clean Air 


A new portable instrument which 
should be of value to local government 
smoke inspectors is a smoke density tele- 
scope, designed at the Fuel Research 
Station of the Department of Scientific 
and Industrial Research. Tests have 
shown it to be a simple means of assessing 
the density of plumes of smoke issuing 
from chimney—and more convenient to 
use than the standard Ringelmann charts. 

It is on view at an exhibition in 
Llandudno, opened on Wednesday last, 
held in conjunction with the annual con- 
ference of the National Society for Clean 
Air. Smoke can be viewed through the 
telescope and its density compared with 
two translucent screens fitted in the body 
of the telescope and corresponding to 
No. 2 and No. 3 Ringelmann shades. 

The smoke and the screens are seen 
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against the same background, and esti- 
mations of darkness are at least as 
accurate as those made with the standard 
Ringelmann charts. (The Clean Air Act 
states that it is an offence to emit smoke 
as dark or darker than Ringelmann No. 2 
for more than very limited periods.) 

The D.S.I.R. exhibit also includes 
instruments used in the co-operative 
scheme for the measurement of air pollu- 
tion. More than 270 local authorities and 
other bodies take part in this scheme, 
which provides useful data in connection 
with the administration of the Clean Air 
Act. 


Metal Spraying 

On Monday last, the Lord Mayor of 
Birmingham (Ald. Donald Johnstone) 
opened the International Conference of 
the Metal Spraying Institute, which is 
being held this week at the Birmingham 
College of Technology. So that each 
delegate could hear a _word-by-word 
translation (with the aid of interpreters) 
of the address from the rostrum, small 
short-wave transmitters and _ receivers 
were installed. 

The object of the conference (which 
ends to-day) has been to present to the 
visiting delegates a series of Papers on 
subjects of immediate interest to those 
in the metal spraying industries, including 
the deposition of plastics and refractory 
materials by similar methods. 


U.K. Metal Stocks 


Stocks of refined tin in London Metal 
Exchange official warehouses at the end 
of last week totalled 17,528 tons, com- 
prising London 6,126; Liverpool 9,892, 
and Hull 1,510 tons. Copper stocks 
totalled 10,531 tons, and comprised 
London 5,549; Liverpool 4,707; Birming- 
ham 75; Manchester 50; and Swansea 
150 tons. 


Australian Aluminium Profits 


In its: annual report, the Australian 
Aluminium Commission states that it 
made a. profit of A£25,792 in 1957-58, 
which was less than half the A£52,359 
profit made in the previous year. Sales 
for the year totalled 10,269 tons, a slight 
increase of 184 tons, the Commission’s 
annual report says. The main reasons 
for the fall in profit were technical diffi- 
culties encountered in some sections of 
the works at Bell Bay, Tasmania, lower 
selling prices, which had reduced income 
by A£50,000, and problems associated 
with the production of new types of 
aluminium products. 

Last October, when the Commission 
reduced its selling price for aluminium by 
A£6 10s. Od. a ton to A£271, the landed 
duty-free cost of Canadian pure ingot 
aluminium had been A£261 a ton. A few 
weeks later, and again last April, 
Canadian suppliers had made world-wide 
reductions, bringing their price down to 
A£226 a ton. In April, the comparative 
U.S. domestic price was quoted at the 
equivalent of A£261 a ton. The Com- 
mission said it examined the scope for 
reducing prices to compete with the 
recent Canadian and Russian prices. It 
believed that a substantial increase in the 
size of the Bell Bay plant, which was only 
one-third of the size of the smallest 
North American plant, would offer the 
only means of achieving a significant 
price reduction. 

The Commission’s statement followed 
in annecuncement by the Minister for 
National Development, Senator W. H. 
Spooner, that he was examining the pos- 





sibility of obtaining private enterprise 
capital to help expand the Commission’s 
plant. 


Lead and Zinc in Mexico 


Mexico has banned, as from October 1, 
the export of lead and zinc metals, com- 
pounds and ores, because of the United 
States restrictions on the import of lead 
and zinc. A Presidential Decree said the 
ban would be enforced until the Economy 
and Treasury Ministries had determined 
the form in which exports could be 
carried out in view of the United States 
quotas. Any lead and zinc which had 
been shipped up to September 29 would 
be allowed to leave the country, even if 
it arrived at the final Mexican shipping 
port after October 1. 


Tin in U.S.A. 


Tin consumption remained virtually 
unchanged in July, according to the 
Bureau of Mines, U.S. Department of the 
Interior. Tin used during the month 
totalled 5,765 long tons, and comprised 
3,955 of primary pig tin and 1,810 
secondary and imported tin-base alloys. 
June consumption of tin was 5,840 long 
tons, 3,885 primary, and 1,955 secondary 
and imported tin-base alloys. 

Total United States tin stocks increased 
from 34,805 long tons on July 1 to 36,035 
on July 31. Industrial stocks of tin in 
the United States increased 1,545 tons 
to 22,025 tons during the same period. 
Tin metal afloat to the United States was 
1,900 tons on July 31, a decrease of 290 
tons. Secondary plants produced 221 long 
tons of pig tin in July. Tin metal (pig 
tin and remelt tin) totalled 325 tons in 
June (220 in May). Total secondary tin 
recovered in all forms was 1,860 long tons 
in June, against 1,600 tons in May. 
Complete figures for July are not yet 
available. 


Luncheon Club 

The opening meeting of the 1958-59 
session of the Finishing Luncheon Club 
is to be held at the Rembrandt Hotel, 
Thurloe Place, S. Kensington, London, 
W.,at 12.15 p.m.on Thursday, October 16 
next. The guest on this occasion will be 
Mr. J. A. Barnet, who was formerly with 
the British Productivity Council and had 
had the primary responsibility of produc- 
ing the recent report on Productivity in 
the Finishing Industry. 


Obituary 
Mr. John Cartland 


T is with much regret that we have 
to record the death, at the age of 68, 

of Mr. John Cartland, the last surviv- 
ing member of the Cartland family. 
It was at Birmingham University in 
1911 that he took his M.Sc. degree in 
metallurgy. Previous to the First 
World War he was metallurgist in the 
firm of James Cartland and Son Ltd. 
and after serving through that war he 
joined Fry’s Metal Foundries Ltd., 
becoming works manager and a 
director. In 1942 he served on 
Government Committees dealing with 
economy in the use of tin. In 1947 





he was elected vice-president of the 
Institute of Metals. He was a Fellow 
of the Institution of Metallurgists, a 
member of the Royal Institution of 
Great Britain, and also of the British 
Astronomical Association. 


301 






Forthcoming Meetings 





October 7—Institute of Metal Finishing. 
Midland Branch. James Watt Memorial 
Institute, Great Charles Street, 
Birmingham, 3. Chairman’s Address. 
W. Stein. 6.30 p.m. 


October 8—Institute of Metal Finishing. 
Organic Finishing Group. _ British 
Institute of Management, 80 Fetter 
Lane, London, E.C.4. “The Production 
and Applications of Pre-Painted Strip.” 
E. E. V, Sharpe. 6.30 p.m. 


October 8—Incorporated Plant Engineers. 
Dundee Branch. Taypark Hotel, West 
Ferry. Film—Forming of Metals.” 
7.30 p.m. 


October 8 — Society for Analytical 
Chemistry. Midlands Section. The 
Technical College, Coventry. ‘“Deter- 
mination of Trace Impurities in 
Metals”—Discussion. B. Bagshawe and 
W. T. Elwell. 7 p.m. 


October 9— Institution of Production 
Engineers. North Midlands Region. 
Leicester Section. Wadkin Limited, 
Green Lane Works, Leicester. 
“Development of High Speed Machin- 
ing Techniques for Non-Ferrous 
Materials.” S. Radcliffe. 7.15 p.m. 


October 9—Incorporated Plant Engineers. 
Glasgow Branch. Scottish Building 
Centre, 425-427 Sauchiehall Street, 
Glasgow. “Corrosion.” F. S. Bricknell. 
7.15 p.m. 








ASSOCIATED 


ILIFFE 


TECHNICAL BOOKS 








Books Recommended by 


METAL INDUSTRY 


EFFECT OF SURFACE ON THE 
BEHAVIOUR OF METALS 

Published for the Institution of 
Metallurgists. 21s. (By post 21s. 10d.) 


INDUSTRIAL BRAZING 


By H. R. Brooker and E. V. 
Beatson. 35s. (By post 36s. 6d.) 


BEHAVIOUR OF METALS AT 

ELEVATED TEMPERATURES 
Published for the Institution of 

Metallurgists. 21s. (By post 21s. 10d.) 


HANDBOOK OF INDUSTRIAL 
ELECTROPLATING. 2nd Edition. 

ByE. A. Ollard, A.R.C.S.,F.R.LC., 
F.1.M. and E. B. Smith. 35s. (By 
post 36s. 5d.) 


METAL INDUSTRY HANDBOOK 
AND DIRECTORY, 1958 


15s. by post. 


Obtainable at all booksellers or direct from 
THE PUBLISHING DEPT, 
DORSET HOUSE, 
STAMFORD ST., LONDON, S.E.1 
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Metal Market News 


Metal Industry, 3 October 1958 





IN continued to command 

majority interest on the Metal 

Exchange last week, if only 
because of the uncertain outlook and 
the sharp variations in the price level. 
The broad trend of values was, how- 
ever, upwards and a great deal of the 
ground previously lost when support 
by the Pool was withdrawn was 
recovered. Indeed, on Thursday, fol- 
lowing reports of good buying in the 
United States and some improvement 
in Continental demand, the midday 
market saw cash £12 10s. Od. up and 
three months £10 better. On the Kerb, 
the forward price was bid up to £705. 
In the afternoon there was a further 
spectacular advance of about £16 in 
cash and £12 10s. Od. three months. 
Cash was quoted £725 to £730, so that 
the quotation was within striking 
distance of the floor price. The market 
was, of course, much encouraged by 
the report that the Russians had 
announced their intention of reducing 
exports. The communique issued by 
The International Tin Council after its 
meeting on Thursday did not do a lot 
more than list the names of the 
countries present, but it added that it 
had not been felt necessary to discuss 
the floor price of £730, and no change 
was made in the existing price range. 
So the tin market was not much the 
wiser but, in view of the apparent 
acute shortage of prompt tin, it seems 
likely that the big premium for cash 
will continue, possibly until such time 
as the quotation climbs to a level at 
which the Tin Pool Manager will 
appear as a seller. At the close of 
trading on Friday afternoon, there was 
a backwardation of £11, cash being 
quoted at £725 and three months at 
£714. These prices showed an advance 
on the week of £45 in prompt and of 
£44 in forward metal. At the begin- 
ning of the week it became known that 
Metal Exchange warehouse stocks of 
tin had advanced by a further 402 tons 
to 17,590 tons. 

Copper fluctuated within fairly 
narrow limits, and it was a matter for 
comment that the news received in 
midweek, that, in spite of all efforts 
to reach a settlement, the strike at the 
Internationale Nickel Co.’s property in 
Canada had broken out, did not 
apparently affect the quotation. True, 
the Belgian price advanced to 
30 francs, but there was no marked 
reaction on Comex. Consumers appear 
to be taking the present situation 
calmly, for, as we write, there is no 
indication of any buying against a 
possible shortage later on. Doubtless 
they are counting on adequate supplies 
in the pipeline, and are also probably 
of the opinion that the Government 
will take advantage of the present 
situation to dispose of some, at any 
rate, of their surplus copper in trading 


stocks. It will be remembered that 
27,000 tons was mentioned last year, 
but action was deferred for the time 
being. Manufacturers’ stocks of copper 
are believed to be fairly good. After a 
turnover of 6,350 tons on the standard 
market, the close last week was vir- 
tually unchanged at £212 cash and 
three months. L.M.E. warehouse 
stocks fell by 100 tons to 10,831 
tons. 

Lead and zinc had rather a 
chequered week, for first news of a 
threatened strike by Mexican smelting 
and mining industries imparted a firm 
tone to the quotations in New York 
and London, but subsequently the 
announcement of the adoption of a 
quota system for the importation of 
these metals into the U.S.A. brought 
an easier tone to the Metal Exchange 
quotations. Countries like Canada, 
Mexico, Australia, and Peru are 
adversely affected by this decision, and 
the plan has come in for harsh criti- 
cism. In London last week, about 
6,750 tons of lead changed hands, with 
a drop of £2 in September and of 
£1 15s. Od. in December. In zinc, the 
turnover was about 7,400 tons, prompt 
losing 17s. 6d. and forward 12s. 6d. 


Paris 


It is reported that Penarroya is pre- 
paring a two-year plan to modernize 
its zinc plant in Noyelles-Godault. 
This is important, since the company 
intends making this plant the most 
important in Europe. The company’s 
lead plant, in the same area, was 
modernized some time ago. It is now 
learned that the new plant will be 
inspired by a process perfected in 
Britain by Consolidated Zinc, and that 
the licence has been bought for 
France. This may be a sign that the 
French Government is now ready to 
help French zinc, which is between 
25 per cent and 30 per cent dearer than 
most other countries. 

The industry is asking the Govern- 
ment, first of all, to permit the price of 
raw materials in France to follow 
world prices. It is pointed out that if 
the Government wishes France to 
export, then the industry must be given 
its liberty. There is no point urging 
the industry to export if, at the same 
time, it is handicapped by restrictions. 

Aluminium production by Pechiney 
for the first six months of 1958 was 
68,237 tons, against 65,260 tons for the 
same period in 1957. The Camer- 
ounaise Aluminium Pechiney-Ugine 
Company produced 9,814 tons, against 
1,856 tons last year over the same 
period. Finally, the Le Nickle com- 
pany is constructing a new factory in 
Le Havre with a production target 
higher than the present 7,000 tons per 
year 


Nevertheless, French consumers 
complain that French prices are far 
too high. Further, the Government is 
not ready to import raw materials in 
any real quantities because of the 
precarious currency situation. It is 
hoped that conditions will improve 
shortly, however. 


New York 


Developments in tin, lead and zinc 
overshadowed continued firmness in 
copper at the week-end. The Buffer 
Pool Manager withdrew International 
Tin Council support from the London 
tin market, and the price there col- 
lapsed. Tin prices here fell almost 
ten cents before they rallied, aided by 
the strong recovery in London. Traders 
here reported active dealer and 
medium-sized consumer buying at the 
lower price levels. Tin traders took 
keen interest in a press report that the 
Soviet Charge d’Affaires in Indonesia 
had told the Indonesian Foreign 
Minister, Dr. Subandrio, that Soviet 
Russia would reduce her tin exports 
during the next two years. Tin market 
analysis said recent Soviet foreign 
trade statistics indicated that tin from 
China was behind the recent Soviet 
ability to export tin. These sources 
said that without rapidly growing 
Chinese tin exports to the Soviet 
Union, the latter would have experi- 
enced a tin defect instead of being able 
to export tin in substantial quantities. 

The Presidential proclamation im- 
posing quotas on lead and zinc imports 
into the U.S. partly mollified lead and 
zinc producers, who had been insistent 
on governmental relief from the dis- 
turbing flood of foreign lead and zinc. 

The prcclamation set imports, effec- 
tive October 1, at 354,720 tons annually 
for lead and 520,960 tons for zinc, 
equal to 80 per cent of the rate of ship- 
ments in 1953-57. However, because 
of the exceptionally high recent influx 
of foreign lead and zinc, informed 
metal sources estimated that it would 
mean a 33 per cent reduction from the 
rate of recent imports. The quota 
referred to unmanufactured forms of 
lead and zinc, and excluded lead pipes 
and sheets and zinc sheets from the 
quota. Some lead and zinc sources 
said this might mean that zinc and 
lead imports in the form of sheets and 
pipes might be increased. 

In copper, custom smelters raised 
their price another one-eighth of a cent 
to 263 cents per Ib., the same level as 
the producer price. The continued 
strike at the Rhodesian copper belt 
and the threat of a strike at the Inter- 
national Nickel Company’s mine at 
Sudbury, Ontario, aided the market. 
However, custom smelters reported 
sales volume fell off at the new price, 
although producers indicated con- 
tinued satisfactory sales. 
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METAL PRICE CHANGES 


LONDON METAL EXCHANGE, Thursday 26 September 1958 to Tuesday 30 September 1958 



















































COPPER LEAD 
£ £ 
220 73 
215 2i2 5 212 72 
£211.15: - Goa 15 “re £2: 
210 == = = = 71 £70 26 
205 = ES = = 70 | £695 £69 5 £69 5 = 
200 a = = = ad = = = = 
st = = = = eo; = = a = 
f= = = 8 ol = 8\ 2S: 
oe] = = 2B 2 «| = 2 2 2 
ol = 2 82 e| = 32 2 = 
175 = = = = 64 = a4 = = 
TIN ZINC 
£ £ 
740 67 
730 727 10 66 655 65 10 65 126 
y £72710 199107215723. 10 £5 | ee 
120 = = = = ses = £6415 oe — 
ni =f 2 2. st = = Be 
wi 2 2 B32 =f eo} = = 2B 2 
of = BSB 2 =z el = = = Se 
of = = 2 2 aj) = 2 2 2 
oe 2 2 a oo ee 
wo) = = 2 2: »| = ££ 2&2 & 
s| = = = = s| = = = = 
Thursday Friday Monday Tuesday Wednesday Thursday Friday Monday Tuesday Wednesday 
Latest available quotations for non-ferrous metals with approximate sterling equivalents based on current exchange rates 
Belgium Canada France Italy Switzerland | United States 
fr/kg =~ £/ton c/lb = £//ton fr/kg —~£/ton lire/kg <> £ /ton fr/kg—~£/ton c/lb = £/ton 
Aluminium 22.50 185 17 6} 210 182 15 375 217 10 26.80 214 10 
Antimony 99.0 195 169 12 6 420 243 12 6 29.00 232 0 
Cadmium 1,500 1,305 0 155.00 1,240 0 
Copper 
Crude 
Wire bars 99.9 425 246 10 
Electrolytic 30.00 219 7 6| 25.75 212 12 6| 266 234 0 2.67 2235) 26.50 212 0 
Lead 10.50 86 15 110 95 15 176 102 0 .89 76 10 | 11.00 88 0 
Magnesium 
Nickel 70.00 578 5 | 1,205 1,048 7 6 | 1,300 754 0 | 7.56 632 2 6} 74.00 592 0 
Tin 98.50 720 0 863 750 17 6 | 1,400 812 0 | 8.60 719 2 6 92.75 742 0 
Zinc 
Prime western 10.00 82 12 6 10.00 80 0 
High grade 99.95 10.60 87 10 0 
High grade 99.99 11.00 90 5 
Thermic 107.12 93 2 6 
Electrolytic 00 2 6 7 
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T 
NON-FERROUS METAL PRICES 
(All prices quoted are those available at 12 noon 30/9/58) 
PRIMARY METALS ; a ag 8 , i 
£ 2 & tAluminium Alloy (Secondary) Aluminium Alloys 
Aluminium Ingots.... ton 180 0 0 B.S. 1490 L.M.1 ....ton 146 0 0 BS1470. HS10W. lb. 
Antimony 99-6% wget 4 - 197 0 90 B.S. 1490 L.M.2 .... ” 153 0 O Sheet 10 S.W. G. = is 03 
o/ B.S. 1490 L.M.4 .... ,, 17010 0 Sheet 18 S.W 
Antimony Metal 99%.. 5 190 0 0 ee ae. 3 3 
: 180 0 0 B.S. 1490 L.M.6 .... ,, 188 10 0 Sheet 24 S.W.G. 3 104 
Antimony Oxide...-.-  » tAverage selling prices for mid August Strip 10 SWG ” 3 0 
Antimony Sulphide a @ twa” } 
BE ccs cas tan cass » 199 0 0 *Aluminium Bronze Strip 24 swG ” ; 2 
Antimony Sulphide BSS 1400 AB.1...... ton — BS1477 HP30M. es ae 
Black Powder. ...... » 205 0 0 BSS 1400 AB.2...... os _ Suavtssiied ..... c 2 104 
Arsenic .......... --+ 9 400 0 9  *Brass BS1470. HCI15WP. 
Bismuth 99-95% ......- Ib. 16 0 BSS 1400-B3 65/35 .. ,, 141 0 0O Sheet 10 S.W.G. lb. 3 63 
Cadmium 99:9% ...- 5 9 6 ra 0 — Sheet 18 S.W.G 4 03 
Ciiiam  .. ..4<-<.: oon BSS 1400-B6 85/15 .. am Sheet 24 S.W.G. ,, 4 10} 
Cerium 99% ....----- ” 16 0 0 *Gunmetal a 4 S.W.G ” 3 94 
Chromium .........- » 6 11 R.C.H. 3/4% ton.... ton -- rd S.W.G. 5, 4 04 
Strip 24 S.W.G. 48 
EE, kp cdo ecr easy 16 0 oe» i ~» ee 6 6 ” 
: “i on (86/7/5/2) .......... 184 0 0 BS1477._ HPCISWP. 
Columbite. . .. per unit 4 (88/10/2/1).. 1... ” 933 0 0 Plate heat treated .._,, 3 5} 
Copper H.C. Electro. . ton 212 0 0 (88/10/2/1) |... ~ 2a & é BS1475. HGI10W. 
Fire Refined 99-70% 5, 211 0 0 ws Wire 10 S.W.G. ,, 3 94 
Fire Refined 99-50% ., 210 0 0 Manganese Bronze BS1471. HT10WP. 
Copper Sulphate .... ,, 7210 0 BSS 1400 HTB1.... , 170 0 0 Tubes 1 in. o.d. 16 
Germanium ........ grm. _ BSS 1400 HTB2.... ,, - a ES 411 
OE re. oz. 1210 4 BSS 1400 HTB3.... ,, = BS1476. HE1OWP. 
7 eee 9 10 0 Nickel Silver a - Ss -3 
Iridium ........ + » 2 0 0 Casting Quality 12% , nom. Beryllium Copper 
Lanthanum .......... grm. 15 0 ” ” 16% » nom. ONE as ide ak ness, « +20 
Lead English.........- ton 70 2 6 ” ”» 18% 5 nom. Rod Paes ea en 5 oe Be i is 
Magnesium Ingots... . lb. 7 a *Phosphor Bronze lade ES a eaaeal Ke 149 
Notched Bar ......-- »” 2 2B8 guaranteed A.I.D. 2 
Powder Grade 4 . 6 3 an fc... . 29 0 @ mee Tebes.......... ” 1 7% 
Alloy Ingot, A8 or AZ91 a 2 8 Brazed MTB. o0's hoes ” sas 
Manganese Metal ... ton 290 00 wneaier Copper Drawn Strip Sections 99 on 
on ee aR 230 0 O MU, «= asians: ton ee 
Mercury .......----: flask 79 O O 15°, 235 0 O Strip .. 231 5 5 
Diy aS pidianasWidisces: pa SA i Mie scence cates. t i 
Molybdenum ....... Ib. 110 0 * Average prices for the last week-end. Extruded Bar........ Ib. 1 103 
EE occa ned cre ans ton 600 0 0 Extruded Bar (Pure 
ON er rere Ib. > % oa Tin Metal Basis) ...... a, 
0 Be OO eer - WO PO ns derncceece cae ton — gy Plate (Yel- 
eMONED  < . 0c cccsscs oz. nom. ow Metal) ...... ton 168 0 0O 
Ocmiridium ........ a nom. Silicon Bronze os Condenser Plate (Na- 
Palladium .......... a Sse °° ae a ed yal Brass) ee eee > 179 0 O 
Platinum ............ 5, 21 5 0 Solder, soft, BSS 219 Wire .............. Ib. 2 5% 
Rhodium Be aes >» 40 0 0 Grade C Tinmans.... ,, 341 0 0 : 
Ruthenium ........-. ~» 2&4 Grade D Plumbers.. ,, 276 0 0 ar ed ice a pie « mod 242 a 
Selenium AP ea ee lb. nom. Grade M eeeeeasece »” 374 0 0 Strip St aye rs 242 5 0 
Silicon 98% ....-..--.. ton nom. Solder, Brazing, BSS 1845 ly. Se inti 
’ > . ” 

Silver Spot Bars ...... 0z. 6 4} Type 8 (Granulated) Ib. os Locomotive ee a 
Tellurium ........-- Ib. 15 0 Type 9 ie < = i | ee » 262 5 0 
2 ) - 

ta ae a8-0s.5% eee Tae ee Zinc Alloys Cupro Nickel 
*Zinc ; Mazak III ...... ...ton 9616 3 Tubes 70/30 ........ Ib. 3 4 
Electrolytic. .....---- ton "a4 SS eae, 100 16 3 
Min 99-09% ........ ia a. ” Lead Pipes (London) .. ton 110 0 0O 
in 7 i Se er s gg wee ke 3 . 
Virgin Min 98% .--- » 65 16 3 SS eee »' 112 16 3 Sheets (London) .... ,, 107 15 0 
a 3 97% | ne aoe ; Sodium-Zinc........ & 2 54 Tellurium Lead .... ,, £6 extra 
u Orrrtreee »” . 
Granulated 99+% .- 5 9016 3 Nickel Silver 
Granulated 99:99+% , 103 17 3 SEMI-FABRICATED PRODUCTS = 10% vty, sels 3 54 
-arri. > w SEA ere mF 13 
ae and we to customers’ works for oi, of all semi-tebsicated products oF 
a, vary according to dimensions and quan- Phosphor Bronze 
tities. The following are the basis prices ee es 3 OF 
INGOT METALS for certain specific products. % 
‘ Titanium (1,000 Ib. lots) 
Aluminium Alloy (Virgin) {£ s. d. Aluminium ‘& a. . yee a 
BS. 1490 L. M3 = 210 0 O Sheet 10 S.W.G. lb. 2 8 Billet over 4” dia.-18” dia. Ib. 63/- 64/- 
B.S. 1490 L.M.6 .... ,, 202 0 O Sheet 18 S.W.G. ,, 2 10 Rod 4” dia. - +250” dia... ,, 75/- 112/- 
B.S. 1490 L.M.7 .... 4, 216 0 0 Sheet 24 S.W.G. ,, 3 1 Wire under -250 diam. - 
B.S. 1490 L.M.8 .... , 203 0 0 Strip 10 S.W.G. ,, 2 8 ‘036" diam... . cents , 146/- 222/- 
B.S. 1490 L.M.9 .... 4 203 0 0 Strip 18 S.W.G. ,, 29 Sheet 8’ x 2’ x -250”--010" : 
B.S. 1490 L.M.10.... ,, 221 0 0 Strip 24 S.W.G. ,, 2 10} _ thick ..-............. », _88/- 157/- 
B.S. 1490 L.M.11.... 5 215 0 0 Circles 22 S.W.G. ,, 34 Strip -048"--003” thick ,, 100/- 350/- 
B.S. 1490L.M.12.... ,, 223 0 0 Circles 18 S.W.G. ,, 3 Tube (representative 
B.S. 1490 L.M.13... 5 216 0 0 Circles 12 S.W.G. ,, 3 0 gauge) ..-........... » 300/- 
B.S. 1490 L.M.14.... , 224 @ 0 Plate as rolled ...... na 2 7 Extrusions ............ 0» 120/- 
B.S. 1490 L.M.15.... 5 210 0 0 SE ae s° 5 ik . 
B.S. 1490 L.M.16.... , 206 0 O Wire 10S.W.G....... mn 2 9 Zinc Sheets, English 
B.S. 1490 L.M.18.. » 203 0 0 Tubes lin. od. 16 destinations ........ ton 99 10 O 
B.S. 1490 L.M.22.... 5 210 0 0 SN: sweveesers 2 4 0 BO a5 ska oetire'vg . fom. 

















Metal Industry, 3 October 1958 








Merchants’ average buying prices delivered, per ton, 30/9/58. 


Aluminium ry 
po ears 134 
CEE 6.6 boos ois cocictene 110 
Segregated Turnings ........ 90 

Brass 
RET ae Oe ey Ce 128 
ee ee 124 
i ee er 108 
ee ere 103 
A A AR ora 120 
Calfected Saran oon 5 ciwscnes 104 
ee ee er 118 

Copper 
cis: othr dance 2. arahs oe We 178 
PREROE, CUE MD . 608 vs sinc class 175 
5s anne robe swe ae Fem 169 
BS, vnisivt-c10 cee ae pins 65 oes 164 
GN ras fsa ee caaieme 178 
ED aaiiale o0/0's woven mee 160 
SUMED ach bids Seo. p'g aisned aes 140 


The latest available scrap prices quoted on foreign markets are as follow. 


Gunmetal £ 
CA OED | oo ore 5.0 05 a 0lee's 168 
, | RP per rey ree 168 
oy ees are 143 
I Spe Ss. a ee es 138 
Lead 
Ms SasGtac¥anesassonac 60 
Nickel 
gS Pe Pere ee oS — 
pS BO rer Pre Cre or 450 
Phosphor Bronze 
APs eee ere 143 
Wo 3.b.06 4 sae > a nenees 138 
Zinc 
NIN 20... 5.375'9.5.b «al alebasind-a 53 
Ped cikatinciwesouees 40 
EE nies ocinaa yas sas oes 30 


(The figures 


in brackets give the English equivalents in £1 per ton):— 


West Germany ~ marks per 100 kilos): 


Used copper wire. (£181.0.0) 208 
Heavy copper ...... (£174.0.0) 200 
Light copper ...... (£148.0.0) 170 
Heavy brass........ (£111.7.6) 128 
Laut brass... ...... (£87.0.0) 100 
Soft lead scrap...... (£61.0.0) 70 
pO rere (£,34.17.6) 40 
Used aluminium un- 

a ene aoe (£87.0.0) 100 


France (francs per kilo): 
Re 
Heavy copper ...... 
ES eee 
Zinc castings ...... 


(£208.17.6) 240 
(£208.17.6) 240 
(£143.10.0) 165 

(£65.5.0) 75 


itt x Ae (£82.12.6) 95 
i Soni senibl (£565.10.0) 650 
Aluminium ........ (£117.10.0) 135 


Italy (lire per kilo): 

Aluminium soft sheet 2 oy 

clippings (new) (£191.10.0) 330 
Aluminium copper alloy (£119.0.0) 205 
Lead, soft, first quality (£84.12.6) 146 
Lead, battery plates. . (£49.17.6) 86 
Copper, first grade... (£194.7.6) 335 
Copper, second grade (£179.17.6) 310 
Bronze, first quality 


machinery ...... (£188.10.0) 325 
Bronze, commercial 
gunmetal ........ (£159.10.0) 275 


(£130.10.0) 225 
(£119.0.0) 205 
(£127.12.6) 220 


Brass, heavy........ 
De SE. acs <i> 
Brass, bar turnings. . 
New zinc sheet clip- 

RS IE RE 
Serer rere 


(£55.2.6) 95 
(£40.12.6) 70 


Financial News 





Weliman Smith Owen 


At the annual general meeting of the 
Wellman Smith Owen Engineering Cor- 
poration, held in London last week, the 
chairman, Sir Peter G. Roberts, Bt., MP., 
said in the course of his statement that 
the turnover and profits for the year to 
March 31 last were the highest in the 
history of the concern. The aggregate 
nett trading profits of the group for the 
year before providing for taxation 
amounted to £854,930. The directors 
recommended a final dividend of 15 per 
cent (less tax), making a total distribution 
of 25 per cent for the year, against 22} 
per cent for the previous year. Referring 
to the furnace building and contracting 
jepartment of the business, Sir Peter 
said that this section had been fully 
engaged throughout the year on contracts 
for the construction of open hearth steel 
furnaces and soaking pit installations, 
ilso reheating furnaces for ferrous and 
non-ferrous industries. 


Goodlass Wall 
It has been announced that the interim 
Ordinary dividend of Goodlass Wall and 
ead Industries for this year is to be 
per cent on the capital increased by a 
one-for-two capitalization issue. The 
comparable payment last year was equiva- 
le “nt to 34 per cent on the present capital. 





New Companies 





The particulars of companies recently 
registered are quoted from the daily 
register compiled by Jordan and Sons 
Limited, Company Registration Agents, 
Chancery Lane, W.C.2. 


C.N.C. Laboratories Limited (609102), 
Hanworth Trading Estate, Feltham, 
Middx. Registered August 5, 1958. To 
carry on business as research and 
development engineers in plating, electro- 
plating, chrome and general plating, etc. 
Nominal capital, £100 in £1 shares. 
Directors: Wm. G. F. Thornley and 
Alec C. Bright. 


M.P. Metal Products Limited (609663), 
20 Blenheim Road, Sidcup, Kent. Regis- 
tered August 14, 1958. To carry on 
business of engineers, etc. Nominal 
capital, £100 in £1 shares. Director: 
Josef Bukacek. 


Armsdrex Limited (609904). Registered 
August 19, 1958. To carry on business 


of welders, sheet metal workers, scrap 
merchants, etc. 
in £1 shares 

by subscribers. 


Nominal capital, £100 
Directors to be appointed 





Trade 
Publications 


Vacuum Furnaces. — Leybold Vacuum 
Sales Limited, Colquhoun House, 27-37 
Broadwick Street, London, W.1. 

A new brochure issued by this company 
deals with the range of vacuum furnaces 
supplied by its principals, Degussa, 
Wolfgang. in the four pages comprising 
the brochure, the furnace shown on the 
first page is currently used in the produc- 
tion of tantalum capacitors. The two 
furnaces described on the second page 
are used for large-scale processing of 
silicon iron for transformers and high 
quality electrical components. The fur- 
naces on the third page are utilized for 
processing hard metals for drill tips, etc., 
and manufacture of high quality magnets. 
Also, an arc furnace used on refractory 
metals and with titanium. On the fourth 
page is shown an induction type furnace 
as used in the process of high quality 
steels and Nimonics. 





Wire and Strip Components — Heenan 
and Froude Limited, Worcester. 

Under the title of ““he Heenan Multi- 
form Manual,” this company offers a new 
technical reference book which contains 
some 265 pages of information on the 
use of four-slide automatic wire and strip 
forming machines. The manual contains 
much information which has never before 
been published. It is profusely illustrated 
with technical drawings and photographs, 
deals with virtually all aspects of four- 
slide automatics—how to set about the 
design of tools, the various techniques 
available, and such information as con- 
version tables, useful dimensions, and 
other invaluable data. 


Non-Ferrous Metals, — Henry Righton 
and Company Ltd., 70-84 Pentonville 
Road, London, N.1. 

A new comprehensive stock and 
weights booklet has been published by 
this London company showing the com- 
plete range of non-ferrous metals carried 
by the company. Detailed are an 
exceedingly wide range of sizes and fab- 
rications normally stocked, together with 
many photographs of the strip and section 
racks, brass and copper tube racks, brass 
rod store, etc. It is pointed out that the 
company’s standard stock exceeds 1,000 
tons on a day-to-day basis, and it should 
also be noted that this company has been 
appointed as official stockholders for 
Imperial Chemical Industries Limited, 
Metals Division. Copies of this booklet 
can be obtained on application to the 
company. 


Compressors.—The Consolidated Pneu- 
matic Tool Company Ltd., 232 Dawes 
Road, London, S.W.6. 

Describing their recently introduced 
Class F.E. range of horizontal, double- 
acting balance opposed compressors, a 
new catalogue, covering 12 pages, has 
been produced by this concern. Full 
details of design, application and opera- 
tion, together with detailed specifications 
of operating examples, are given, and 
component parts are illustrated in detail. 


Exhausters and Boosters.—W. C. Holmes 
and Co. Ltd., P.O. Box No. B.7, Turn- 
bridge, Huddersfield. 
This publication 

“Holmes - Connersville 

Boosters, Type XAS,” giving the prin- 

ciple of operation, specification, etc., 

accompanied by illustrations. 


describes the 
Exhausters and 
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THE STOCK EXCHANGE 
Selective Buying Of Industrials Reported On A Broad Front 





DIV. FOR 
ISSUED AMOUNT MIDDLE PRICE LAST DIV. FOR Div. 1958 
CAPITAL OF SHARE NAME OF COMPANY 29 SEPTEMBER FIN. PREV. YIELD , HIGH LOW HIGH 
e + RISE —FALL YEAR YEAR 





é £ Per cent Per cent 
4,435,792 1 Amalgamated Metal Corporation ... 21/9 10 
400,000 2/- Anti-Attrition Metal ot jas 1/6 8s 
33,639,483 Stk. (£1) Associated Electrical Industries oft 53/3 + 3d. 15 
1,590,000 1 Birfield Industries > onl 60/3 +9d. 15 
3,196,667 1 Birmid Industries de = oad 73/9 § 174 
5,630,344 Stk. (£1) Birmingham Small Arms ou ona 31/9 
203,150 Stk. (€1) Ditto Cum. A. Pref. 5% ... ind 16/14 
350,580 Stk. (£1) Ditto Cum. B. Pref.6% ... .... 17/44 
500,000 1 Bolton (Thos.) & Sons fa saa 26/3 
300,900 1 Ditto Pref. 5% : 15/- 
160,000 1 Booth (lames) & Co. Cum. Pref. 1%, 20/- 
9,000,000 Stk. (£1) British Aluminium Co. ia 48/3 
1,500,000 Stk. (£1) Ditto Pref. 6% lag 19/3 
15,000,000 Stk. (£1) British Insulated Callender’s ‘Cables 46/9 
17,047,166 Stk. (£1) British Oxygen Co. Ltd., Ord. oe 39/9 
600,000 Stk. (5/-) Canning (W.) & Co. .. «| aap 
60,484 1/- Carr (Chas.) ; 1/104 
150,000 2/- Case (Alfred) & Co. Ltd. : 4/3 
1 Clifford (Chas.) Led. 19/9 
1 Ditto Cum. Pref. 6% ; : 15/6 
2/- Coley Metals ... : - 3/3 
1 Cons. Zinc Corp.t : “ae _ 48/9 
1 Davy & United ane in 69/3 
5/- Delta Metal . ee P 22/9 
Stk. (£1) Enfield Rolling Mills Ltd. . bid 36/- 
1 Evered & Co. i : : 27/6 
Stk. (£1) General Electric Co. 
Stk. (10/-) General Refractories Ltd 
1 Gibbons (Dudley) Led. 
5/- Glacier Metal Co. Ltd. 
S/- Glynwed Tubes 
10/- Goodlass Wall & Lead fisdenenten 
1 Greenwood & Batley 
5/- Harrison (B’ham) Ord. 
1 Ditto Cum. Pref. 7% 
1,075,167 S/- Heenan Group : 
216,531,615 Stk. (£1) Imperial Chemical ideesitie 
33,708,769 Stk. (£1) Ditto Cum. Pref. 5% 
14,584,025 oe Incernational Nickel 
430,000 S/- Jenks (E. P.), Led. . 
300,000 Johnson, Matthey & Co. Cum. Pref. 5%, 
3,987,435 Ditto Ord. ... 
600,000 Keith, Blackman 
160,000 London Aluminium 
2,400,000 London Elec. Wire & Smith's s Ord. 
400,000 Ditto Pref. ... 
765,012 McKechnie Brothers Ord. 
1,530,024 Ditto A Ord. 
1,108,268 5/- Manganese Bronze & Brass 
50,628 6/- Ditto (74% N.C. Pref.) 
13,098,855 Stk. (£1) Metal Box 
415,760 Stk. (2/-) Metal Traders ... 
160,000 1 Minc (The) Birmingham 
80,000 5 Ditto Pref. 6% 
3,705,670 Stk. (£1) Morgan Crucible A ; 
1,000,000 Stk. (£1) Ditto 54% Cum. 1st Pref. 
2,200,000 Stk (£1) Murex ... oo : 49/3 
468,000 5/- Ratcliffs (Great Bridge) ; Pe 10/6 
234,960 10/- Sanderson Bros. & Newbould , 24/9 
1,365,000 Stk. (5/-) Serck ; 15/9 
600,400 Stk. (£1) Stone (J.) & Co. (Holdings) ; 65/6 
600,000 1 Ditto Cum. Pref. 64% zs “id 23/6 
14,494,862 Stk. (£1) Tube Investments Ord. 61/9 
41,000,000 Stk. (£1) Vickers : 33/44 
750,000 Stk. (£1) Ditto Pref. 5% ; 15/- 
6,863,807 Stk. (£1) Ditto Pref. 5% tax free 21/9 
2,200,000 1 Ward (Thos. W.), Ord. P id 83/6 
2,666,034 Stk. (€1) Westinghouse Brake . , : 40/6 
225,000 2j- Wolverhampton Die-Casting 9/6 +3d. 40 
591,000 S/- Wolverhampton Metal 19/6 27; 
78,465 2/6 Wright, Bindley & Gell . 4/44 174 
124,140 1 Ditto Cum. Pref. 6% . 12/9 6 
150,000 1f- Zinc Alloy Rust Proof . 2/9 —1}d. 40D 
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10/44 
46/6 
18/6 
222 
18/104 
17/- 
58/9 
21/9 
6/9 
54/6 
25/3 
48/9 
47/6 
21/10} 
6/3 6/6 
57/6 59/- 
8/14 8/- 
22/9 25/- 
83/6 90/6 
40/6 54/- 
17/6 19/3 
58/9 79/9 
10/6 8/- 
27/- 41 /- 
15/9 18/10} 
63/9 57/6 
24/3 21/9 
61/9 48/44 70/9 
34/- 28/9 46/- 
15/6 14/3 18/- 
23/- 21/3 24/9 
83/6 70/9 83/- 
40/6 32/6 85/- 
9/6 = -7/Ak 10/14 
19/9 14/9 22/3 
4/44 3/3 3/9 
12/9 11/3 12/6 
3/14 2/74 5/- 29 
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*Dividend paid free of Income Tax. tincorporating Zinc Corpn. & Imperial Smelting. **Shares of no Par Value. { and 100% Capitalized issue. © The figures given 
relate to the issue quoted ia the third column A Calculated on £7 14 6 gross Y Calculated on 114% dividend Adjusted to allow for capitalization issue. 
E for 15 months P and 100% capitalized issue, also ‘‘rights"’ issue of 2 new shares at 35/— per share for £3 stock held. D and 50% capitalized issue. 
Z and 50% capitalized issue B equivalent to 124% on existing Ordinary Capital afer 100% capitalized issue. é And 100% capitalized issue. X Calculated 
on 174%. C Paid out of Capital Profits. 





